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STATEMENT OF BASI S AND PURPCSE

This Record of Decision (ROD) presents the selected remedial actions for Operable Unit 4 (OQJ-4) at Fort

Wai nwright in Fairbanks, Al aska. OJ- 4 conprises three source areas: the Landfill, the Coal Storage Yard
(CSY), and the Fire Training Pits (FTPs). This ROD was devel oped in accordance w th the Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act of 1980 as anended by the Superfund Amendnents and
Reaut hori zati on Act of 1986; 42 United States Code Section 9601 et seq.; and, to the extent practicable, the
National G| and Hazardous Substances Pollution Contingency Plan, 40 Code of Federal Regulations 300 et seq.
This decision is based on the Administrative Record for this Cperable Unit.

The United States Arny, the United States Environmental Protection Agency, and the State of Al aska, through
the Al aska Department of Environnental Conservation, have agreed to the sel ected remnedies.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthe Landfill and CSY source areas, if not
addressed by inplementing the response actions selected in this ROD, may present substantial endangernent to
public health, welfare, or the environment. Specific groundwater contam nants of concern at the Landfill

i ncl ude benzene; 1,1, 2-trichloroethane; 1,1,2,2-tetrachl oroethane; bis(2-ethyl hexyl)phthalate; cis-1,2

di chl oroet hene; and trichl oroethene (TCE). G oundwater contam nants at the CSY include TCE;

bi s(2- et hyl hexyl ) pht hal ate; tol uene; and benzene.

This is the second QU to reach a final-action ROD at this National Priorities List site. This RCD addresses
soi |l and groundwat er contam nation at QU 4.

Contamination at the FTPs was |limted to | ocalized contam nated petrol eum "hot spots" in surface and shall ow
subsurface soils. Petrol eum contamni nation, below action |evels, was detected in groundwater at the FTPs. The
contam nated soils will be adequately addressed through an Arny renoval action. Therefore, no analysis of
remedi al alternatives was conducted for the FTPs. It is anticipated that this will constitute final action
for the FTPs.

DESCRI PTI ON OF THE SELECTED REMEDI ES
Sel ected renedi es were chosen fromnmany alternatives as the best nethod of addressing contam nated soil and

groundwater in QU 4. The sel ected renedi es address the risk by reduci ng contam nation to bel ow cl eanup | evel s
establ i shed for QU 4.

The remedi al action objectives for the Landfill and CSY will:
. Restore groundwater to drinking water quality;
. Prevent further |eaching of contaninants into groundwater;
. Reduce or prevent further nigration of contaninated groundwater; and
. Prevent use of groundwater containing contam nants above Safe Drinking Water Act and State

Water Quality Act Standards.



The naj or conponents of the renedy at the Landfill are:
. Capping with engineering controls of the inactive Portion of the Landfill;

. Institutional controls to prevent the use of contam nated groundwater and restrict site access
(via fencing);

. Natural attenuation to attain Al aska Water Quality Standards (AWQXS); and

. A phased approach, inplenentation of an active groundwater treatnment system (Phase 2), will be
considered if capping does not result in a significant reducti on of groundwater contam nants
when eval uated at the five-year review

The maj or conponents of the renmedy at the CSY are:

. In situ soil vapor extraction and air sparging of groundwater to renove sol vent contam nants to
a level that attains Safe Drinking Water Act |evels;

. Institutional controls to prevent the use of contam nated groundwater and restrict site access;
and
. Natural attenuation to attain AWXS.

STATUTCRY DETERM NATI ON

The sel ected renmedial actions are protective of human health and the environnment, conply with federal and
state requirenents that are legally applicable or relevant and appropriate to the renedial actions, and are
cost-effective.

The remedies utilize permanent solutions and alternative treatment technol ogies to the maxi mum extent
practicabl e and satisfy the statutory preference for renedies that enploy treatments that reduce toxicity,
mobi lity, or volune as a principal elenent.

Because these renedies will result in hazardous substances renmi ning at these source areas above heal t h-based
levels, a revieww |l be conducted within five years after commencenent of renedial action to ensure that the
remedy continues to provide adequate protection of hunman health and the environnent.
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Thi s decision summary provi des an overvi ew of the probl ens posed by the contam nants at Fort Wi nwi ght,
perable Unit 4 (OU4). This summary describes the physical features of the site, the contani nants present,
and the associated risks to human health and the environment. The sunmary al so describes the renedial
alternatives considered, provides the rationale for the renmedial actions sel ected, and states how the
remedi al actions satisfy the Conprehensive Environmental Response, Conpensation, and Liability Act of 1980
(CERCLA) statutory requirenents.

The Arny conpleted a Renedial Investigation (RI) to provide informati on on the nature and extent of

contam nation of soil and groundwater. A Baseline R sk Assessnent was devel oped and used in conjunction wth
the R to deternmine the need for remedial action and to aid in the selection of renedies. A Feasibility Study
(FS) was conpleted to evaluate renedi al options.

1.0 S| TE DESCRI PTI ON
1.1 SI TE LOCATI ON AND DESCRI PTI ON

Fort Wainwight, also referred to as the "site," occupies 918,000 acres on the east side of Fairbanks,

Al aska. Fort Vainwight originally was established in 1938 as a col d-weather testing station. During Wrld
War 11, it served as a crewtransfer point in the Arny Air Corps' |lend-1ease program After the war, it
becane a resupply and mai ntenance base for the renpte Distant Early Warning sites and experinental station in
the Arctic Ccean. In 1961, all operations were transferred to the United States Arny.

Current, prinmary mssions at Fort Winwight include training of infantry soldiers in the arctic environnent,
testing of equipment in arctic conditions, preparation of troops for defense of the Pacific Rm and rapid
depl oynent of troops worldwi de. On-site industrial activities include use of fixed-wing aircraft,

hel i copters, vehicle maintenance, and support activities. Fort Wi nwight includes the main post area, a
range conpl ex, and two nmaneuver areas.

QU4 consists of three source areas which include the Landfill, Coal Storage Yard (CSY), and the Fire
Training Pits (FTPs). The Landfill is located on the north side of the Chena River, while the CSY and the
FTPs are located on the south side of the Rver. The Chena River flows through Fort Wainwight and the Gty
of Fairbanks into the Tanana River. Figure 1-1 illustrates the entire installation and each source area's

| ocati on.

1.1.1 Landfill Source Area

A detailed map of the Landfill source area is depicted on Figure 1-2. The Landfill source area is |located at
the base of Birch HIl. It includes 60 acres, approximately 40 acres north of River Road and a 20-acre area

i mredi ately south of River Road (the former trench area as shown on Figure 1-2). The ol der sout hwest portion
of the Landfill and the former trench area are inactive; the renmaining portion is active. Landfill activities
began in the early 1950s. Based on historical aerial photographs, waste was initially dunped into gravel

pits, burned, and covered. During the |late 1950s, the Landfill began receiving nost wastes generated at the
Post. In the early 1960s, trenching and burning ceased and wastes were spread, conpacted by bul | dozer, and
covered with coal ash generated fromthe Fort Vi nwight power plant.

The Landfill serves Fort Wainwight only. The Gty of Fairbanks uses a separate landfill facility. Current
refuse disposal activities are restricted to the cleared area north of River Road in accordance with State
of Al aska Pernit No. 9131-BA007. Refuse is added in "lifts" or conpacted |ayers with a cover application of
coal ash or soil and averages approxi mately 50 feet above the surroundi ng grade.

Wt | ands border the Landfill to the north and east, and bl ack spruce forest borders the remai nder of the
source area, except in areas cleared for access to the Landfill along River Road. The forner trench area
south of River Road is covered by an approxi mately 20-year-old m xed, hardwood/spruce forest. Gavel quarry
pits border the fornmer trench area on the west side. The trench area was used as a disposal area for wet
garbage. The source area is in a 500-year floodplain. No endangered or threatened species reside in the area.
No known historic sites are in the source area.



1.1.2 Coal Storage Yard Source Area

The CSY is south of Fort Wainwight's coal-fired cogenerati on power plant as shown on Figure 1-3. This power

plant is the sole source of heat and electricity for Fort WAinwight. Coal is stored in the yard directly on

the ground. Fromthe 1960s to 1993, the active coal pile was sprayed with waste petrol eum fuel products, such
as diesel; fuel oil; solvents; and lubricants fromtanks, railroad cars, and drunms, to increase the British

thermal unit content of the coal and output of the plant. This practice has been di scontinued

Contami nated areas resulting fromhistorical practices conducted at the CSY source area include soil wunder
the active coal pile and a fenced storage area adjacent to the active coal pile. Wthin the fenced storage
area, two underground storage tanks (USTs) used to store waste products were renoved in the sumer of 1995. A
third tank used to store diesel for power plant equipnent is located in this area. It was upgraded in 1991
and is still in use.

The areas north and east of the CSY are industrial areas, while the areas to the south and west have m xed
har dwood forests. The cooling pond is a man-made pond used solely for industrial purposes to cool circul ated
water fromthe power plant. The source area is in a 500-year floodplain. No endangered or threatened species
reside in the area. No known historic sites are in the source area.

1.1.3 Fire Training Pits

The FTPs source area consists of two FTPs (FFP 3A and FTP 3B) and a depression area | ocated northwest of FTT
3B. FTP 3A consists of a large, square, grassy area surrounded by trees and is accessed through a gate at
the northeast comer, as shown on Figure 1-4. Mscell aneous debris and tanks were stored within the area
including a row of charred cars, trucks, and aircraft; an aboveground water tank; and enpty USTs. These
debris were renoved in spring 1995. FTP 3B consists of a 7.5-acre area that is approxinmately 1 to 3 feet

| ower than the surrounding forest. Each of the cleared FTP areas is surrounded by thickly wooded areas and is
accessed by dirt roads throughout the area. The depression area is the snallest portion of the FTP area and
contains two circular areas of stained soil. This depression area is 2 feet |ower than the surroundi ng area
and is vegetated with grass and saplings.

The FTPs were used to conduct fire training exercises. During these exercises, waste petrol eumfuel products
such as diesel, jet petroleum oil, solvents, transmission fluid, hydraulic fluid, and brake fluid were
burned. The exercises involved saturating the soil in each unlined training pit with water, discharging fue
into the pit, igniting the fuel, then extinguishing the fire. The source area is in a 500-year floodplain. No
endangered or threatened species reside in the area. No known historic sites are in the source area.

1.2 SO LS AND GEQLOGY

Fort Wainwight is underlain by soil and unconsolidated sedi nent that consists of silt, sand, and gravel and
ranges in thickness from10 feet to nore than 400 feet before encountering bedrock. In the QU4 source areas,
soil types are nore coarse-grained and include higher percentages of sand and gravel. D scontinuous
permafrost is found at depths ranging from3 feet to 50 feet or nore throughout Fort \Vinwight but is nore
preval ent on the north side of the Chena R ver

1.3 HYDROGEQLOGY AND GROUNDWATER USE

The main aquifer in the Fort Wainwight area is the Tanana Basin alluvial aquifer in a buried river valley.
This aquifer ranges froma few feet thick at the base of Birch H Il to at |east 300 feet thick under the
fort's main cantonnent area. The aquifer may reach a thickness of 700 feet in the Tanana River vall ey.

G oundwat er in the Tanana-Chena fl oodpl ain generally is considered to be unconfined in permafrost-free areas.
A confined aquifer nmay devel op seasonally where the depth to the water table is |less than the depth of the
seasonal frost penetration

G oundwat er novenent between the Tanana and Chena R vers generally follows a northwest regional direction
simlar to the flow direction of the rivers. The Chena R ver flows through Fort Wainwight and the Gty of

Fai rbanks into the Tanana R ver. The Tanana R ver borders the southern portion of Fort Wainwight. Flow does
fluctuate seasonally because of the effects of changing river stages in the Tanana R ver and, to a |l esser
extent, in the Chena R ver. Goundwater |evels near the Chena River fluctuate greatly because of river stage
and interactions with the Tanana River. Typically, groundwater |evels rise when the river stage increases,
particularly during spring breakup and the | ate sumrer runoff. Goundwater |evels usually drop during fall
and winter, when precipitation becones snow. During winter, groundwater seeps into surface water bodies, such
as the Chena R ver, and produces overflowice. In addition to shifts in the groundwater flow direction due to
the surface water hydrol ogy, the groundwater flow direction nay be inpacted by high-vol une punpi ng associ at ed
with gravel pit dewatering activities



The depth to groundwater varies and nmay range between 5 to 15 feet at the QU4 source areas. Wthin the upper
portion of the aquifer, the predom nant groundwater flow direction is toward the Chena River. G oundwater in
the deeper portion of the aquifer zone beneath the Landfill generally flows to the west-northwest and is
partially confined by discontinuous permafrost. Were present, permafrost forns discontinuous confining
layers that influence groundwater novement and distribution. The presence of near-surface pernmafrost usually
retards groundwater novenent w thin the shall ow subsurface. Three types of aquifers are associated with
permafrost: suprapermafrost aquifers, intrapermafrost aquifers, and subpernafrost aquifers.

. A suprapernafrost aquifer is |ocated above a pernafrost |ayer where the permafrost acts as a
rel atively inperneabl e boundary. Suprapermafrost aquifers are usually seasonal aquifers that
freeze or experience significant storage depletion in the winter. Many of the nonitoring wells
at Fort Wi nwight and sone donestic wells are conpleted in the suprapernafrost aquifer;

. Intrapernafrost aquifers are found in unfrozen zones (talik) within the body of permafrost; and
. Subpernafrost aquifers are |ocated bel ow the base of the permafrost.

G oundwater is the only source of potable water used at Fort \Wainwight and the Fairbanks area. The Post
potabl e water supply cones fromtwo | arge-capacity wells |located 900 feet hydrol ogically downgradi ent of the
CSY (see Figure 1-5). The Post water supply wells are conpleted at depths averagi ng approxi mately 120 feet
and punp at a rate of 1.5 to 2.5 nillion gallons per day (gallons/day) into a water treatment plant. Six
standby supply wells are also | ocated 900 feet hydrogeol ogi cally downgradi ent of the CSY. These wells, if
used in an energency, W ll supply unfiltered water to the main drinking water supply systemfor Fort

Wi nwri ght .

The Gty of Fairbanks uses this sane aquifer and has four Municipal Wility System (MJS) wells located 1
m | e downgradi ent of the Post's boundaries, on the banks of the Chena R ver. These wells serve as the main
supply for the majority of the population of the Gty of Fairbanks. Four MJS wells are conpleted at depths
approxi mately 90 feet bel ow ground surface (BGS) and punp at a rate of 5 nillion gallons/day.

1.4 LAND USE

Current land use for the OJ4 source areas is light industrial. Donmestic water use does not occur at the
QU4 source areas; however, groundwater in the aquifer underneath the OJ4 source areas is the sole source of
drinking water for both Fort Vainwight and the Gty of Fairbanks. Access to the inactive portion of the
Landfill north of River Road is currently restricted. The CSY source area also is located in a restricted
area. The FTPs source area is not developed and is used for mlitary exercises and recreation

<I M5 SRC 1096150C
<I M5 SRC 1096150D>
<I M5 SRC 1096150E>
<I M5 SRC 1096150F>
<I M5 SRC 1096150G>

2.0 SI TE H STORY AND ENFCRCEMENT ACTI VI TI ES
2.1 SI TE H STORY

The source areas associated with OJ 4 have limted docunents avail abl e describing past practices, but each
source area has undergone prior sanpling investigations. The Landfill and FTPs source areas were listed in

t he Resource Conservation and Recovery Act (RCRA) Facility Assessment as hazardous waste sites that required
further evaluation in order to obtain Fort Wainwight's RCRA Part B Permt.

2.1.1 Landfill Source Area

The Landfill was one of two source areas initially used to rank Fort Wainwight on the National Priorities
List (NPL), based on sanples identifying groundwater contam nation in 1986. Wastes that may have been

di sposed of at the Landfill during the 1950s include human waste; household refuse; waste petroleum oil, and
lubricants (PCOLs); hazardous waste; solvents; pesticides; asbestos; construction debris; and inert munitions.
H storically, the quantity and type of waste di sposed at the Landfill were not docunented

Previ ous investigations identified waste practices and sone wastes known or suspected to have been di sposed
of at the Landfill. A 1983 United States Arny Environnental Hygi ene Agency study estimated that at that tine,
7.7 tons of solid waste were generated per day or approximately 8,000 cubic yards per year. The report stated
that the practice of the day was to di spose of approxi mately 10 pounds per day of dry-cleaning waste and



filters (reportedly redistilled prior to disposal to renove perchl oroethyl ene) and approxi mately 50 gal |l ons
per year of vehicular paint waste. Asbestos was bagged and placed in a specific |ocation and there were sone
rare occurrences of small arms and expl osives disposal. The report also stated that triple-rinsed punctured
and crushed pesticide cans, rags, and soil fromsmall pesticide spills (less than 1 gallon) were disposed of.

O her waste di sposed of in the Landfill includes druns and debris fromthe Uilidor Expansion Drums Site;
paint debris fromBuilding 2077; nore than 1,000 enpty drunms and two tanks fromthe Blair Lakes Drunms Site;
approxi mately 1,000 druns of excavated nmaterial fromthe Aass Park Tar Site; and the remnants of Building
2250, the CGolf Course Pesticide Shed.

The active portion of the Landfill operates under a State of Al aska solid waste permt that allows the
di sposal of donestic and commrercial refuse, ash, asbestos, incinerator residue, bagged human waste, and
construction or denmolition waste.

2.1.2 Coal Storage Yard Source Area

Activities at the CSY began in the 1950s with the industrial operation of the Post power plant. Based on

hi storical docunments, the CSY's active coal pile was sprayed with waste petrol eumfuel products until 1993,
when these practices were revised. As the active coal pile was consuned, the active pile area was graded to
include the top layer of soil and interm xed coal, and then burned in the power plant. New coal supplies were
then added to the storage yard.

Previ ous investigations have identified a fenced area, within the CSY, which contained a staging or storage
area for drunms and where surface spills of naterials were common. Leakage or spillage of material fromthe
drums may be anot her source of contamination. Two USTs within the fenced area contained waste POLs. Data
coll ected during, the 1995 investigation fromthe renoval of the USTs were incorporated into the RI.

2.1.3 Fire Training Pits Source Area

The FTPs were used for the training of fire departnent and rescue crews at Fort Winwight. Flanmmable |iquids
were containerized and stored at the various FTP sites and were burned during the fire extinguishing training
exerci ses. The specific substances and vol unes that were incinerated at each | ocation were not recorded
Typical ly, the fuels included diesel, JP-4, waste oils, and solvents. In general, the sequence of activities
for FTP exercises included soaking pit soils with water; filling the pit with fuels, brake fluid, and/or
solvents; igniting the flammable m xture; and extinguishing the resultant fire. The bottons of the FTPs were
not lined with inpervious naterial when constructed. FIT 3A contains a 50-foot-dianeter circul ar area of

bl ack-stai ned soils. , FTP 3B contains a depression, approximately 5 to 10 feet in dianmeter, which is filled
with gravel and small pieces of concrete. It has been estimated that 1,500 to 2,300 gallons of flammable
l'iquids were burned per year in the FTPs. Construction of the pits included m nor excavation on the
relatively flat terrain, with no surface water runoff diversion systens.

The contam nants at this source area consist of petrol eumproducts, and they will be addressed through an
Arny renoval action that includes excavation and proper disposal of the petroleumcontam nated soils. This is
anticipated to be the final action for this source area. The Arny Decision Docunent for this action is
contained in Appendi x A. Therefore, the Fire Training Pits will not be further discussed in this record of
deci sion (ROD).

2.2 ENFORCEMENT ACTI VI TI ES

Fort Wi nwight was placed on the CERCLA NPL in August 1990. Consequently, a Federal Facilities Agreenent
(FFA) was signed in spring 1992 with the United States Environnental Protection Agency (EPA), Al aska
Departnment of Environmental Conservation (ADEQ, and the United States Departnent of Arny. The FFA divi ded
Fort Wainwight into five OQUs, one of which is QJ4, and outlines the general requirenents for investigation
and/ or renedi ati on of suspected historical hazardous waste source areas and the associ ated procedures and
schedul es. It ensures that appropriate actions are taken to protect public health and the environnent in
accordance with state and federal |aws.

An additional goal of the FFA was to integrate U S. Arny's CERCLA response obligations and RCRA corrective
action obligations. This enabled the Arny to obtain an RCRA Part B pernit for interimstatus facilities. This
was issued in spring 1992. Renedial actions inplenented will be protective of human health and the

envi ronnent such that renedi ati on of rel eases shall obviate the need for further corrective actions under
RCRA (i.e., no further corrective action shall be required) for source areas.

2.3 H GHLI GHTS OF COVWLUNI TY PARTI CI PATI ON



The public was encouraged to participate in the selection of the remedies for Q)4 during a public coment
period from Cctober 10 to Novenber 10, 1995. The Fort Wi nwright Proposed Plan for Renedial Action Qperable
Unit 4 presented nore than 10 conbi nations of options considered by the United States Arny, EPA, and ADEC to
address contanination in soil and groundwater at QU 4.

The Proposed Plan was rel eased to the public on Cctober 10, 1995, and was sent to all known interested
parties, which included approximately 150 el ected officials and concerned citizens. An informational Fact
Sheet, dated Septenber 1995, which provided information about the United States Arny's entire cleanup program
at Fort Wainwight, was distributed to the sane mailing |ist.

The Proposed Plan sumari zed avail able informati on regarding OJ- 4. Additional naterials were placed in two
information repositories, one at the Noel Wen Library in Fairbanks and the other at the Fort Wi nwight Post
Li brary. An Admi nistrative Record, including all itenms placed in the infornation repositories and other
docunents used in the selection of the remedial actions, was established in Building 3023 on Fort Wi nwi ght.
The public was wel come to inspect materials available in the Adm nistrative Record and the information
repositories during business hours.

Interested citizens were invited to comrent on the Proposed Plan and the remedy sel ection process by mailing
comrents to the Fort Wi nwight project manager; calling a toll-free tel ephone nunber to record a comment; or
attendi ng and commenting at a public meeting on Cctober 17, 1995, in Fairbanks at the Carlson Center. No
comrents were received fromthe public during the comment period, Three people attended the public meeting.

Di spl ay advertisenents in the Fairbanks Daily News-M ner, published on Cctober 4, 8, 11, 15, 16, and 17,
1995, also included information regarding the information repositories, the toll-free tel ephone line, and an
address for subnitting witten coments.

The Responsi veness Summary, Appendi x B to this docunent, provides the background of community invol venment
activities conducted in association with OUJ4.

Thi s deci si on docurment presents the selected renmedial action for OJ 4 chosen in accordance with CERCLA as
amended by the Superfund Anendnents and Reaut horization Act of 1986 (SARA) and, to the extent practicabl e,
the National Contingency Plan (NCP). The decision for QU4 is based on the Administrative Record.

2.4 SCOPE AND ROLE OF OPERABLE UNI T OR RESPONSE ACTI ON

As with many Superfund Sites, the problens at Fort Winwight are conplex. Q)4 will be the second QU
following OJ3, at Fort Wainwight to have conpleted the RI/FS process and to begin renedial action
activities. The Q)4 R and FS were perforned in accordance with the R/FS Managenent Plan for OQJ 4. The Rl
fiel dwork was conducted during Septenber and Cctober 1993, and May and July 1994. The final R, Risk
Assessnent, and FS reports were submitted to EPA and ADEC i n August and Sept enber 1995.

The remedi al actions described in this ROD address threats to human health and the environnent posed by the
contam nation at the OUJ4 source areas.

3.0 SUMVARY OF SOURCE AREA CHARACTERI STI CS

Physi cal features, hydrogeol ogic conditions, and the nature and extent of contamnation for the Landfill and
CSY source areas are briefly described in the follow ng sections.

3.1 LANDFI LL SOURCE AREA
3.1.1 Physi cal Features, Hydrogeol ogi c Conditions, and Transport Pathways
The RI for the Landfill source area included gathering information to characterize the hydrol ogic setting,

i ncluding permafrost conditions, and to identify contam nant transport pathways. The presence of

di scontinuous pernafrost at Fort Wainwight creates a very conplex hydrol ogic systemthat nakes it extrenely
difficult to predict the direction and rate of groundwater novenent, its seasonal and annual changes or
variability, and the factors critical to delineating groundwater contam nant transport. Standard techni ques,

such as drilling and geol ogi cal analysis as well as state-of-the-art investigative nmethods, have been used at
the Landfill to deternine groundwater flow and contam nant transport. Adequate and sufficient data were

collected at the Landfill to support renedial action decisions. Because of the conplex nature of groundwater
flow at the Landfill, further investigations would have been expensive, would not resolve all uncertainties

associated with groundwater flow characteristics, and woul d not influence renedial options.

Permafrost varies in depth and thickness in areas surrounding the Landfill. Were pernafrost is present, the
aqui fer may exhibit shall ow (suprapernmafrost) and deep (subpernafrost) aquifer zones that are two separate,



distinct layers. Were pernafrost is absent, as determined in thaw areas, these two aquifer zones are |inked
together to create a single, unconfined aquifer. In the shallow zone, contam nant transport may be inhibited
by the onset of conplete frost penetration by March or April, preventing groundwater novenent. In this

aqui fer zone, groundwater generally flows in the southwest direction toward the Chena River. In the deep
aqui fer zone, groundwater generally flows in the north-northwest direction consistent with the regional flow
gradient. In both of these aquifer zones, contam nant transport occurs year-round within talik (unfrozen)
zones and near and beneath surface water bodies.

Studies within the Landfill source area show pernafrost-free zones beneath the Landfill, as a thaw bul b, and
di scontinuously throughout the source area. It is unknown whether the thaw bulb beneath the Landfill is
conti nuous to bedrock because there were instrument resolution and drilling limtations. Two thaw channel s,
which trend toward the Chena River |ocated 1,500 feet downgradi ent of the Landfill, were identified as

transport pathways for groundwater contanination. They are |ocated downgradi ent on the sout hwest and
sout heast corners of the Landfill.

G oundwat er hydraulic paraneters were estimated using slug test data collected during the 1993 investigation
and conpared to punp test data reported in other investigations conducted near the Landfill. Slug tests were
perforned at wells within the southwest drainage area, where groundwater contam nant mgration i s considered
nost likely. Results indicate that potential groundwater flow velocities range from 100 feet per year
(ft/year) to 5,600 ft/year for groundwater in the upper aquifer zone, and from1,000 ft/year to 1,400 ft/year
for groundwater in the |ower aquifer zone. Goundwater flow velocities fluctuate because of variations within
the flow system such as heterogeneities in the |lithol ogy, permafrost, snowrelt recharge, precipitation
events, or stage changes in the Chena River. Goundwater flow within the southwest drainage area, where
contamination is of primary concern, indicates a southwest flow direction at the water table and at depth
trends toward the regional flow direction of north-northwest. Influences fromthe Chena River stage changes
are expected to vary the flow direction and gradi ent seasonally.

The primary sources of contam nation at the Landfill are wastes deposited in the Landfill and the coal ash
cover naterial generated at the power plant. Investigations confirmed that transport of Landfill
contaminants, including coal ash, through surface runoff fromthe Landfill to downgradi ent surface

wat er bodies is not significant. Creation of |eachate, through percolation and infiltration of surface water
(i.e., rain or snowrelt) through Landfill waste, is believed to have caused groundwater contam nation.

Wil e the contam nant plune could not be delineated at the Landfill source area, contami nant transport

pat hways were identified. The two thaw channels were identified as transport pathways fromthe source area.
Gt her transport pathways may be present at the Landfill, but the conplexity of the hydrologic systemlimted

characteri zati on.
3.1.2 Nat ure and Extent of Contam nation

Nurrer ous investigations occurred at the Landfill before the start of the RI. From 1984 through 1989,
investigations included installation of groundwater nonitoring wells and conpl eti on of el ectronagnetic
surveys, which nmeasured transmissivity and other aquifer characteristics to identify potential |eachate
pl unes.

In 1990, an extensive study that included anal ytical measurements of soil and water sanples was conduct ed.
Several groundwater wells contained volatile organi c conpound (VOC) contam nation. G oundwater sanpling was
repeated in 1991 and 1992 with similar results. VOCs were detected in shallow groundwater wells in the

sout hwest thaw channel at concentrations that exceeded state and federal water quality standards for

trichl oroethene (TCE) and 1, 2-dichl oroet hene. Benzene and TCE were al so present in deeper groundwater wells
within the southwest thaw channel at concentrations bel ow drinki ng water standards.

Principle objectives of the Rl (1993 to 1994 sanpling events) were to determ ne groundwater flow direction,
identify fate and transport pathways for contam nants fromthe Landfill, verify whether groundwater
nonitoring wells were |ocated within the nost significant areas of contamination, and identify potential
contanmi nants of concern for the Baseline R sk Assessment.

In 1993, the R included geophysical investigations and surface water, sedinent, surface and subsurface soil,
and groundwat er sanpling investigations. During the R, ash sanples were collected as surface sanples from
the daily cover material of the active Landfill. Additional surface soil and sedi nent sanples were collected
based on field observations, such as stained soil and results of field screening anal yses. The 1994
investigation included gathering additional data to verify the contam nant transport pathways; the existence,
depth, and distribution of permafrost; and the contamni nants between the shal |l ow and subpermafrost aquifer
zones.

In order to deternine groundwater flow direction, velocity, and contam nant concentrations, nonitoring wells



were placed in the deep and shall ow aqui fer zones and near the Chena River. Water |evel neasurenents were
taken daily during the field season to determi ne |ocal and regional groundwater flow direction trends.
Results fromthe R indicated that groundwater geochem stry (i.e., total ionic content) hydraulically

upgradient of the Landfill differs fromthe geochem stry downgradi ent. This difference has been used to
create a Landfill conceptual site nodel that predicts that: a) |eachate with a higher total ionic content
t han groundwat er upgradient is being generated by the Landfill, and b) the |l eachate is entering the shallow

aqui fer and causing the higher total ionic concentrations in groundwater southwest of the Landfill.

The Rl results confirned VOC and sem -VOC contam nation in groundwater, specifically benzene; b

i s(2-ethyl hexyl)phthal ate; TCE 1,1,2-trichloroethane; 1,1, 2,2-tetrachl oroethane (PCA); and

ci s-1, 2-dichl oroethene (see Figure 3-1 and Table 3-1). These contaninants were found in the groundwater under
the Landfill and in the downgradi ent southwest transport pathway at concentrations exceeding federal drinking
wat er maxi mum cont ami nant |evels (MCLs) and the risk-based screening concentration devel oped by EPA, Region
3. These groundwat er contam nant concentrations are indicative of a contam nant source within the Landfill
area. Table 3-2 (AP-5588 and AP-5589) illustrates that the concentrati ons of groundwater contam nants in the
sout hwest drai nage have renained rel atively constant since sanpling began in 1990. Sone of the groundwater
contam nants detected are internediate breakdown products of PCA, which was disposed of in the Landfill,

I norgani c anal ytes were retained as contam nants of concern if they exceeded background and/or risk-based
concentrations (RBCs) or MCLs. Two netals, |lead and chrom um exceeded an MCL or RBC, but were bel ow
background | evel s and therefore not considered further. Also found in the groundwater were two netals,

arseni ¢ and manganese, at concentrations exceeding MCLs or RBCs and established background | evel s. However,
these nunbers reflect naturally occurring concentrations in this mneralogically rich area. During a well
survey perforned by the United States Ceol ogi cal Survey in the Fairbanks area in 1993, arsenic concentrations
in groundwater were found to range fromOto 5,100 micrograns per liter (ug/L). Arsenic concentrations in
groundwater in the Fairbanks area exceeded the 50 ug/L drinking water standard in 13%of the wells sanpl ed,
all attributable to natural conditions.

The sout hwest thaw channel intersects the Chena R ver. G oundwater contamnants in this transport pathway may
enter the Chena R ver or threaten downgradi ent groundwater users including residents of the Gty of

Fai rbanks. G oundwat er contam nant transport was eval uated using a sinplistic groundwater transport nodel to
estimate transport distance fromthe Landfill. The nodel estimated that sol vent concentrati ons woul d reach
federal MCLs at a point beyond the Chena River when traveling downgradient fromthe Landfill.

Based on the R, petrol eumcontam nants, specifically bunker fuel and total recoverable petrol eum

hydrocarbons (TRPH), exist in one discrete surface soil location as a result of a spill. Associated with that
spill is a high concentration of lead. This surface soil spill is located in the inactive portion of the
Landfill; however, this small |ocation subsequently was covered permanently with approxi mately 8 feet of
construction debris and native soil during the active landfilling stabilization effort conducted in sunmer
1995. The covering of the spill elimnated the dermal exposure pathway for the |ead.

3.2 COAL STORAGE YARD SOURCE AREA

3.2.1 Physi cal Features, Hydrogeol ogi c Conditions, and Transport Pathways

Permafrost is present on the south side of the Chena R ver; however, it was not encountered during
investigations at the CSY and is not expected to significantly affect groundwater contam nant transport

pat hways. G oundwater occurs at a depth of approximately 11 to 12 feet bel ow ground surface (BGS), although
seasonal variations of several feet occur. Goundwater flowis toward the northwest, which is consistent with
the regional flow direction. Water supply wells for Fort Wi nwight are | ocated downgradi ent of the CSY
source area and are approxi mately 900 feet northwest of the active coal pile, Hydraulic parameters were
estimated in a simlar fashion as with the Landfill source area. Slug-tests were conducted to estimate
hydraul i c properties. Flow velocities based on neasured gradients were estinmated to range w dely from 243
ft/year to 2,917 ft/year. The cooling pond, which is an unlined excavation adjacent to the active coal pile,
is hydrologically connected to the groundwater aquifer and may affect groundwater flow This was observed
during a heavy rainfall in Septenber 1993 when adj acent wells responded with higher relative water |evels
than wells farther fromthe cooling pond. In addition, the groundwater elevation was the same as the cooling
pond | evel .

Oiginal contaninant sources at the CSY included diesel fuels, solvents, and |ubricants sprayed on the active
coal pile and waste oil spills and | eaks fromtanks and druns. Soils contam nated with these chemicals
continue to be a source of groundwater contam nation. Contam nants have been transported by overland fl ow of
surface water (i.e., rain or snowrelt), vertical nigration through soils to the groundwater aquifer, and

vol atilization. The power plant cooling pond receives runoff fromthe coal pile and surrounding coal yard
during periods of heavy rainfall and during snowrelt. The cooling pond is located directly west of the
storage yard and surrounded by drainage ditches. Vertical migration of contam nants fromsoil to groundwater



is confirmed by the presence of organics such as bis(2-ethyl hexyl)phthal ate and xylenes in soil and
groundwater. Soils are very porous and transm ssive, allowing infiltration to occur readily. Solubility of
the contam nants nmakes them subject to further migration via infiltration

El evat ed groundwater tenperatures resulting fromthe di scharge of plant effluent to the cooling pond may

vol atilize contam nants. Volatilization in the cooling pond area may occur until groundwater novenent of the
contami nants encounters "cool er” groundwater tenperatures away fromthe influence of the cooling pond. Wth
groundwat er tenperatures averaging 25° Celsius (C), which is approxi mately 20°C hi gher than other areas at
Fort Wainwight, volatilization is a likely transport mechanism Heat rising fromthe groundwater el evates
tenperatures in the upper soils within the vadose zone, possibly causing volatilization

3.2.2 Nat ure and Extent of Contam nation

Nurrer ous investigations had occurred at the CSY before the start of the RI. From 1986 to 1991, soil borings
and nonitoring wells were installed in the CSY vicinity and sanples were coll ected. Soil contam nants
detected included DDT, petrol eum benzene, TCE, and other sem -VOCs. Levels of antinony and nercury exceeded
background concentrati ons. Contam nants detected at concentrations bel ow MCLs during groundwat er sanpling
include DDD; endrin; 1,1-dichloroethene; 1,1, 1-trichloroethane; and xylenes. Soils within the center of the
active coal pile contained the highest concentrations of sem -VOCs. Because the area is actively being used
as a coal yard, it was difficult to obtain groundwater sanples in the nost |ikely contam nated areas.

In 1993 and 1994, the R for OUJ 4 was conducted. The principal objectives were to obtain infornmation about
the extent of contam nation and to deternine the extent of contam nant m grati on downgradient toward Fort
Wi nwright drinking water wells. The QU4 R field investigation consisted of the follow ng tasks:
geophysi cal survey, field | aboratory screening, geoprobe investigation, Mcrowell sanpling, surface and
subsurface soil investigations, groundwater nonitoring well installation and sanpling, surface water and
sedi nent sanpling, and aquifer testing.

One round of field sanpling was conducted during the Rl to identify areas of highest contanination
G oundwat er nonitoring wells were then installed, and sanples of sufficient data quality for a Baseline R sk
Assessnent were col |l ected

G oundwater nmonitoring wells were installed in several nested | ocations to neet objectives of the RI. This
included installation of three nested well sets downgradi ent of the CSY and upgradi ent of the Post potable
wat er supply wells. These wells were installed to ensure early detection of off-source contam nant mgration
They were installed at the water table and at depths up to 181 feet BGS to nmatch the depths of the water
supply wel | s.

At the tine of the R, ongoing activities at the power plant required a pile of coal approximately 40 feet

hi gh. This coal pile was and still is located on the area used for previous coal pile spraying of fuels and
was suspected as being the nost contaminated. This precluded installing traditional nonitoring wells.

G oundwat er sanpling wells were installed in this area using a drive-point well technique (i.e., Mcrowells).
This allowed for groundwater sanpling in areas difficult to access via traditional techniques. A though this
t echnol ogy does not allow for traditional well devel opment, these sanples were anal yzed in accordance with

ri sk assessnent protocol

Surface and subsurface soil sanples were collected in locations identified fromfield screening sanples. The
ongoi ng industrial operation at the power plant made it difficult to collect representative sanples in the
source area. VOC contanminants found in soils at the CSY area, specifically benzene, toluene, ethyl benzene

and total xylenes (BTEX) in the subsurface soil, exceed State cleanup |levels (see Figure 3-2). Petrol eum
contam nants detected in soils at the CSY area al so exceed State cleanup levels, specifically bunker fuel and
di esel -range organics in the surface soil and TRPH in both the surface and subsurface soil. These

contam nated soils are considered a potential ongoing source of contam nation to groundwater. Tables 3-3
through 3-5 for the CSY show 1993 groundwater sanpling results. These three tables represent data fromthree
separate sanpling nethods and events. Table 3-6 is a summary of 1994 groundwater results.

Petrol eumrel ated contam nants in the groundwater at the CSY area extend fromthe background well, southeast
of the CSY area, to the wells north of the power plant and west of the cooling pond. VOC contam nation in the
groundwat er appears to be limted laterally to the area under the active coal pile and fenced storage yard,
based on nonitoring well, GeoProbe, and M crowel |l groundwater sanples. Based on M crowel |l groundwater

sanpl es, BTEX and ot her benzene conpounds appear to be limted to the area directly under the active coa
pile. No floating product was encountered (light nonaqueous phase liquid). In addition to contam nati on at
the groundwater interface, contam nation was characterized at depth beneath the coal pile. Solvent
concentrations in the aquifer do not indicate the presence of a free-product source (dense nonaqueous phase
liquid). VOC groundwater contam nation found in the CSY area, specifically benzene, toluene, TCE, and
seni - VOC contam nati on, nore specifically bis(2-ethyl hexyl)phthal ate, exceeds risk-based screening



concentrations (see Figure 3-3). |Inorganic analytes were retained as contam nants of concern if they
exceeded background and/or RBCs or MCLs. Two netals, |ead and barium exceeded an MCL or RBC, but were bel ow
background | evel s and therefore not considered further. RBCs for two netals, antinony and manganese, were
exceeded; however, these nunbers reflect naturally occurring concentrations in this mneralogically rich

ar ea.



Anal yte and Anal yzeda/ Range of Detected
Concentration Units Det ect ed Concentrati ons
Total Metals (nug/L)

Arsenic 20/ 9 6-110*0

Bari um 20/ 13 170- 1, 1000

Cal ci um 20/ 17 25, 000- 190, 000
Chrom um 20/ 5 30- 400

Copper 20/ 6 30-70

Iron 20/ 17 6, 900- 100, 000*0
Lead 20/ 12 3- 230

Magnesi um 20/ 17 15, 000- 44, 000
Manganese 20/ 17 520- 5, 800* 0

N ckel 20/ 1 50

Pot assi um 15/ 12 980- 1, 100

Silica 20/ 19 150, 000- 34, 000
Sodi um 20/ 17 4, 600- 29, 000

Zinc 20/ 8 50- 120

* G oundwat er concentrati on of detected anal yte exceeded MCLs.

No. of Sanples

Table 3-1

SUMVARY CF 1993 GROUNDWATER RESULTS

LANDFI LL SOURCE AREA
CPERABLE UNIT 4
FORT WAI NVRI GHT, ALASKA

Locati on of
Maxi mum
Concentration

AP- 6139
AP-5588

AP- 6139

AP- 6137, AP-
6138, AP-5588
AP- 6137

AP- 6139

AP- 6137
AP-5588

AP- 6139
AP-5588
AP-5588

AP- 6138

AP- 6133
AP-6138

Al aska Wat er
Quality Criteria
(18 AAC 70)/ MCL
(18 AAC 80)

50/ 50
1, 000/ 2, 000

110

12/ 1, 300(s)
1, 000/ 300
3.2/15
1
_150(s)

d/ 100
I
1
/250, 000(s)
47/ 5, 000( s)

G oundwat er concentrati on of detected anal yte exceeded risk-based concentrati on of 10-6

Key at end of table.

10-6

Ri sk-based
Cone. a

0.038
260

10

1, 100

Backgr ound
Cone. b

72c
988c
52,000
130c

20 U
9, 500
66¢C
16, 000
600

50 U

17,000
5,700
50U



Table 3-1

SUMVARY CF 1993 GROUNDWATER RESULTS
LANDFI LL SOURCE AREA
CPERABLE UNIT 4

FORT WAI NVRI GHT, ALASKA

Al aska Water

No. of Sanples Locati on of Quality Criteria 10-6
Anal yte and Anal yzeda/ Range of Detected Maxi mum (18 AAC 70)/ MCL Ri sk-based Backgr ound
Concentration Units Det ect ed Concentrati ons Concentration (18 AAC 80) Cone. a Cone. b
Di ssol ved Metal s (ug/L)
Arsenic 20/ 7 6-74*0 AP- 6139 50/ 50 0. 038 20c
Bari um 20/ 15 110- 5500 AP- 5589 1, 000/ 2, 000 260 341c
Zinc 20/ 2 70-90 AP-6138 47/ 5, 000( s) 1,100 50 U
General Water Parameters (ug/L)
Al kalinity (Total) 20/ 20 20, 000- 370, 000 AP- 6139 < 20, 000/ - - 170, 000
Al kal inity (CaC03) 20/ 20 20, 000- 370, 000 AP- 6139 . - 170, 000
Bi ochem cal oxygen demand 20/2 6, 000- 7, 000 AP-6138 _ - 5,000 U
Chl ori de 20/ 19 1, 100- 46, 000 AP- 5588 __1250,000(s) - 1, 100
Fl uori de 20/ 11 100- 9800 AP- 6138 2,400/ 4, 000 220 100
Nitrate 20/ 12 40- 130 AP-6132 10, 0( 0/ 10, 000 5, 800 130
Nitrate/Nitrite 20/ 12 40- 150 AP-6133 10, 000/ 10, 000 370 130
Ot hophosphat e 20/ 19 30- 660 W.F- 03 I - 110
Sul fate 20/ 20 4, 200- 250, 000 AP- 6139 __1250,000(s) - 1, 600
Total dissolved solids 20/ 20 120, 000- 800, 000 AP- 6139 __ 1500, 000(s) - 240, 000
Total organi c carbon 20/ 20 3, 200- 16, 000 AP- 6133 . - 7,000
Total suspended solids 22/ 3 19, 000- 460, 000 AP- 5591 _ - -
* G oundwat er concentrati on of detected anal yte exceeded MCLs.
(@) G oundwat er concentrati on of detected anal yte exceeded risk-based concentration of 10-6.

Key at end of table.



Table 3-1

SUMVARY OF 1993 GROUNDWATER RESULTS
LANDFI LL SOURCE AREA
CPERABLE UNIT 4
FORT WAI NVRI GHT, ALASKA

Al aska Water

No. of Sanples Locati on of Quality Criteria 10-6
Anal yte and Anal yzeda/ Range of Detected Maxi mum (18 AAC 70)/ MCL Ri sk- based Backgr ound
Concentration Units Det ect ed Concentrations Concentration (18 AAC 80) Cone. a Cone. b
Vol atil e organi c Conpounds (ug/L)
Acet one 20/5 17- 87 FWLF- 03 _ 370 NA
Benzene 20/ 2 3.3-4.40 AP- 5589 5/5 0. 36 NA
Bi onodi chl or orret hane 20/ 2 1.7-2.90 AP- 6138 11, 000/ 100 0. 17 NA
Chl or of orm 20/ 3 2.5-330 AP- 6138 1, 240/ 100 0.15 NA
Di chl or odi f1 uor onet hane 20/ 2 4.1-5.5 AP- 5589 100c/ ____ 39 NA
1, 2- D chl or oet hane 20/ 2 3.3-5. 1*o AP- 5589 5/5 0.12 NA
cis- 1, 2-D chl oroet hene 20/ 3 4.5-130%0 AP- 5588 170 6.1 NA
trans- 1, 2-Dichl oroethene 20/3 2. 0-400 AP- 5588 /100 12 NA
Met hyl ene chl ori de 20/5 1-1.7 FWLF- 2 ) 4.1 NA
1, 1,2,2-Tetrachl oroet hane 20/2 6. 3-1, 3000 AP- 5588 2,400/ 0. 052 NA
Tet rachl or oet hene 20/ 1 1.4 AP- 5588 840/ 5 6.1 NA
1,1, 2-Trichl or oet hene 20/1 8.1%0 AP- 5588 9, 400/ 5 0.19 NA
Trichl oroet hene 20/ 3 3. 6-170* AP- 5589 515 - NA
Vinyl chloride 20/ 2 1.0-1. 30 AP- 5589 2/ 20 0. 019 NA
Sem vol atil e Organi c Conpounds (ug/L)
Bi s(2- et hyl hexyl ) pht hal ate 20/ 8 8. 9-620*0 AP- 6136 16 4.8 NA

* G oundwat er concentration of detected anal yte exceeded MCLs.
O Goundwater concentration of detected anal yte exceeded ri sk-based concentrati on of 10-6.

Key at end of table.



Table 3-1

SUMVARY COF 1993 GROUNDWATER RESULTS
LANDFI LL SOURCE AREA
CPERABLE UNIT 4
FORT WAI NVRI GHT, ALASKA

Al aska Water
No. of Sanples Location of Quality Oriteria 10-6

Anal yte and Anal yzeda/ Range of Detected Maxi mum (18 AAC 70)/ ML Ri sk-based
Backgr ound
Concentration Units Det ect ed Concentrations Concentration (18 AAC 80) Cone. a Cone. b
Fuel s (ug/L)
Bunker C-range organics 20/ 11 110-1, 700 AP-6138 - - NA
Di esel No. 2 20/ 1 420 AP- 5589 - - NA
Gasol i ne 20/ 7 110- 140 FW.F- 04 Y - NA
Di esel -range organics 2/ 2 120- 120 W.F- 03 I - NA
TRPH (oi |l and grease) 20/ 2 70-90 AP- 6138 - - NA
a United States Environmental Protection Agency, Region 3, Ri sk-based Concentration Table, Fourth Quarter 1994, Novenber 1994. Cancer

risk 10-6. Hazard quotient = 0.1.
b G oundwat er background concentrations derived fromsanple | ocation AP-6132, unl ess otherw se noted.
C G oundwat er background concentrations provided by the Corps.
d Criterion is hardness dependent for 18 AAC 80, Al aska Water Quality Standards.
* G oundwat er concentrati on of detected anal yte exceeded MCLs.

G oundwat er concentrati on of detected anal yte exceeded risk-based concentration of 10.
Key:

- = Val ue not establ i shed.

Conc. = Concentrati on.
wg/L = M crograns per liter.
ML = Maxi mum cont am nant | evel .
NA = Not appl i cabl e.
(s) = Secondary MCL.
TRPH = Total recoverabl e petrol eum hydrocar bons.

U = Not det ect ed.



Table 3-2

VOLATI LE ORGANI C COVPOUNDS OF CONCERN
RESULTS FROM 1990 TO 1994
AP-5588 AND AP- 5589
CPERABLE UNIT 4
FORT WAI NWRI GHT, ALASKA

(ng/L)
MCL
el | Cont ami nant 4/ 90c 8/91 10/ 91 4/ 9 9/ 92 9/ 93 7/ 94 (18 AAC 80)
AP- 5588 Vi nyl Chloride ND 1.1 ND( 5) 2. 6% 1.2 1.3 ND 2
Carbon Disul fide ND 0.1 ND( 5) ND( O 1) ND( Q. 5) NA ND( 3. 0) 5
1, 2-Di chl oroethene (total) 470* 338. 5% 60 450* 282* 170* 201* 70
1, 1- D chl or oet hane ND 0.4 ND( 5) ND(Q 1) 0.6 ND( 1. 0) NO( 3. 0) -
Benzene 5* 2.9 ND( 5) 4.5 3.7 3.3 4.5 5
1, 2- Di chl onet hane ND 0.4 ND( 5) ND( O 1) 3.2 3.3 4.5 5
Tri chl or oet hene 250* 224* 220* 240* 210* 170* 180* 5
1, 2- D cbl or opr opane ND 2.7 ND( 5) ND( Q 1) ND( O 5) ND( 1. 0) NO( 3. 5) 5
Tol uene ND 0.1 ND( 5) ND( O 1) ND( Q. 5) ND( 1. 0) ND( 2. 0) 1, 000
1,1, 2-Tri chl or oet hane ND 14* 330* 11. 4* ND( Q. 5) 8. 1* 9. 9% 5
Tetrachl or oet hene ND 2.1 ND( 5) 3.3 2.5 1.4 ND(I . 7) 5
Et hyl Benzene ND 0.2 ND( 5) ND( O 1) ND( Q. 5) ND( 1. 0) ND( 1. 6) 700
Total Xyl encs ND 0.4 ND( 5) ND( O 1) ND( Q. 5) ND( I . 0) ND( 6. 5) 10, 000
1,1, 2, 2-Tetrachl or oet hane ND 1, 960* 2,100* 1, 000* 15, 000* 1, 300* 1,000* RBC 10-4=5.2
AP- 5589 Vi nyl Chloride ND 1.9 ND( 5) 3* 1.5 1.0 ND( 3. 0) 2
Carbon Disul fide ND 0.2 ND( 5) ND( O 1) ND( Q. 5) NA ND( 5. 8) 5
1, 2-Di chl oroet hene (total) 29 19.4 ND( 5) 36.6 23.9 12.6 23.9 -
Benzene 6* 6. 7* 6. 7* 7.9* 5. 6* 4.4 6. 3* 5
1, 2-Di chl or oct hane ND 4,2 ND( 5) ND(Q 1) 5. 2% 5. 1* 5.1* 5
Tri chl or oet henc 7 5. 6* 5. 8* 7.5*% 5. 3* 4.7 7.3* 5
1, 2- D chl or opr opane ND 0.4 ND( 5) ND(Q 1) ND( O 5) ND( 1. 0) NO( 3. 5) 5
1,1, 2, 2-Tetrachl or oet hane ND 1.0 ND( 5) N 0, 1) 1.8 6.3 5.9 -
a United States Environmental Protection Agency, Region 3, Ri sk-based Concentration Table, Fourth Quarter 1994, Novenber 1994. Cancer

risk = 10-7. Hazard quotient = 0.1.

b Maxi mum cont am nant | evel .
C Detection limts are unavailable for this data set.
* G oundwat er concentrati on of detected anal yte exceeds maxi mum cont am nant |evel.
Key:
MCL = Maxi mum cont ami nant | evel.

NA = Not applicable

ND = Not det ect ed.
ug/L = Mcrograns per liter.

Val ue not established.



Table 3-3

1993 FI ELD SCREEN NG VOLATI LE ORGANI C COMPQUND RESULTS
COAL STORAGE YARD SQURCE AREA

CPERABLE UNIT 4

FORT WAI NVRI GHT, ALASKA

Nunber of
Sanpl es Range of
Anal yzed/ Det ect ed Ri sk- Based
Mat ri x Anal yte Det ect ed Cone. Cone. a/MCL
Surface Soil (ng/kg) o- Xyl ene 5/1 0. 0068 16, 000/ NA
PCE 5/1 0.018 78/ NA
Subsur face Sod (ny/kg) Benzene 71/ 11 0. 0144-22. 3° 2.2/ NA
Tol uene 71/9 0. 0057-16. 4 1, 600/ NA
Et hyl benzene 71/ 11 0.0104-18.7 780/ NA
Chl or obenzene 71/ 3 0. 0199- 0. 0429 160/ NA
m & p- Xyl enes 71/ 7 0. 0059- 0. 190 16, 000/ NA
o- Xyl ene 71/ 9 0.0124-0. 396 16, 000/ NA
1, 1- DCE 71/ 9 0. 0153-0-279° 0. 110/ NA
TCE 71/ 11 0.0181-186 -/ NA
1,1,1-TCA 71/ 4 0.560-38.1 -/ NA
1,1,2-TCA 71/ 1 0. 054 1.1/ NA
PCE 71/ 11 0.0052-1.1 78/ NA
G oundwat er (ug/L) Benzene 84/ 9 6. 8-870*° 0.36/5
Tol uene 94/ 9 6. 1- 2, 550*° 75/ 1, 000
Et hyl benzene 84/ 9 5. 5-550° 130/ 700
m&p- Xyl enes 94/ 8 9. 1- 790° 140/ 10, 000
0- Xyl ene 84/ 9 6. 0-1, 020° 140/ 10, 000
Total Xyl enes 84/ 9 6.0-1, 810 280/ 20, 000
1, 1- DCA 84/ 5 13.1-196° 81/
TCE 84/9 5. 8-820* -15
1,1,1-TCA 84/ 3 46. 5- 653 -/ -
1,1,2-TCA 84/ 1 25. 8* 0.19/-
PCE 84/ 1 6. 0- 410*° 6.1/5
1,1, 2,2-PCA 84/ 3 5. 9-653° 0. 052/ -
a United States Environmental Protection Agency, Region 3, Ri sk-based Concentration Table, Fourth Quarter
1994, Novenber 1994. Cancer risk for soils =1 X 10-7. Cancer risk for groundwater = 1 X 10-6. Hazard
quotient = 0.1.
* G oundwat er concentrati on of detected anal yte exceeds MCL.
G oundwat er concentrati on of detected anal yte exceeds risk-based concentration of 10/6.
Key
1,1-DCA = 1, 1- Di chl or oet hane. 1,1,2,2-PCA = 1,1, 2, 2- Tet rachl or oet hane. TCE = Tri chl or oet hene.
1,1-DCE = 1, 1-Dichloroethene. PCE =  Tetrachl oroet hene. wL = M crograns per liter.
MCL = Maxi mum contam nant | evel . PCE =  Tetrachl oroet hene. - = Val ue not established.
mg/kg = Mlligrans per Kkilogram 1,1,1-TCA = 1,1, 1-Trichl oroet hane.
NA = Not applicable. 1, 1,2-TCA = 1,1, 2-Tri chl or oet hane.



Anal yte

1,1, 1-Trichl oroet hane (TCA)
1, 1- D chi or oet hane

1, 2-Di chl or cet hane

Benzene

ci s-1, 2-D chl or oet hene

Et hyl benzene

Tetrachl or oet hene ( PCE)

Tol uene

Total Xyl enes

Tri chl or oet hene (TCE)

No. of Sanples
Anal yzed/
Det ect ed

30/ 3
30/ 2
30/1
30/ 17
30/5
0/11
30/ 3
30/ 9
30/ 12
30/ 6

Table 3-4

1993 M CROMELL ANALYTI CAL RESULTS
COAL STORAGE YARD SCQURCE AREA

OPERABLE UNIT 4
FORT WAI NVIRI GHT, ALASKA
(ng/L)

Range of
Det ect ed
Concentrati ons

3.8-65
1-8.1
0.5-0.5°
0. 5- 800*°
0.7-6.8°
1-650°
1.7-4.3
1-2, 300*°
2- 3, 200°
0.6-1.4

Locati on of
Maxi mum
Resul t

PS- 4
PS-2
PS- 2
PS- 4
PS- 2
PS- 4
PS- 4
PS- 4
PS- 4
PS- 4

a United States Environnental Protection Agency, Region 3, Risk-based Concentration Table,
risk = 1 X 1-6. Hazard quotient = 0. 1.
* G oundwat er concentrati on of detected anal yte exceeds MCL.
° G oundwat er concentrati on of detected anal yte exceeds risk-based concentration of 10-6.
Key:
Conc. = Concentration.
MCL = Maxi mum contam nant |evel.
ug/L = Mcrograns per liter.

= Val ue not established.

10-6 Ri sk-
Based
Conc. a/ MCL

-/ -

81/ -

0.12/-
0.36/5

6.1/ 70

130/ 700
6.1/5

75/ 1, 000

1, 200/ 10, 000
-15

Fourth Quarter 1994, Novenber 1994.

Cancer



Table 3-5

SUMVARY COF 1993 GROUNDWATER RESULTS
COAL STORAGE YARD SOURCE AREA
OPERABLE UNI T 4
FORT VAl NVRI GHT, ALASKA
Al aska Water

No. of Sanples Locati on of

Anal yte and Anal yzed/ Range of Detected Maxi mum Quality
Concentration Units Det ect ed Concentrations Concentration Criteria/ MCL
Total Metals (nug/L)

Arseni c 20/ 17 3-59*° AP- 5509 50/ 50

Bari um 20/ 20 96- 500° AP- 5517 1,000 / 2,000
Cal ci um 20/ 15 42,100- 211, 000* 3595- 02 -/2,000
Copper 20/ 13 6-110 AP-5510 12/ 1, 300

Iron 30/ 3 10, 900- 48, 400* 3595- 03 1,000 / 300(s)
Lead 20/ 12 1. 6-20*° AP- 6141 3.2/ 15
Magnesi um 3/3 30, 700- 49, 200 3595- 02 - -

Manganese 31/3 1, 100- 2, 000*° 3595-01 -150(s)

N ckel 20/ 12 11-38 AP- 6141 96/ 100

Sodi um 3/ 3 6, 100- 8, 600 3595- 03 -/ -

Zinc 20/ 18 7- 120AP- 55 09- 3559A 47 | 5,000(s)
Di ssol ved Metal s (1g/L)

Arsenic 20/ 10 4-120 AP- 5735 50/ 50

Ant i mony 20/ 5 26- 37 AP- 5508 1, 600/ 6

Bari um 20/ 20 80- 3000 AP- 5737 1, 000/ 2, 000

* G oundwat er concentrati on of detected anal ytes exceeds naxi mum cont am nant concentrations
° G oundwat er concentrati on of detected anal ytes exceeds risk-based concentration of 10-6.

Key at end of table.

10-6
Ri sk-based
Concentrati ona

11,00

Backgr ound
Concentrationb

72c
988c

71, 300d
68

66¢C

38

97

20°
25U
341c



SUMVARY COF 1993 GROUNDWATER RESULTS
COAL STORAGE YARD SOURCE AREA

Table 3-5

CPERABLE UNIT 4

FORT WAI NVRI GHT, ALASKA

No. of Sanples Locati on of Al aska Water

Anal yte and Anal yzed/ Range of Detected Maxi mum Quality
Concentration Units Det ect ed Concentrat i ons Concentration Criteria/ MCL
Copper 20/ 1 6 3559A 12/ 1,300
Iron 17/ 13 75- 15, 900* AP- 5735 1, 000/ 300(s)
Lead 20/ 2 4-10 3595- 02 3.2/ 15
Magnesi um 17/ 17 9, 900- 44, 800 AP- 5517 I
Manganese 17/ 17 60- 920*° AP-5511 - 150(s)
N ckel 20/ 4 16- 20 359-02 96/ 100
Sodi um 17/ 17 4, 200- 29, 600 AP- 5517 - -
Zinc 17/ 3 18- 22 3595- 03 47/ 5, 000
O ganics (ug/L)
bi s(2- Et hyl hexyl )phthalate 20/ 4 2-110%*° AP-6142 -16
di - n- But yl pht hal ate 20/ 19 1-13 AP-5511 -/ -
Dieldrin 20/ 2 0. 01- 0. 021° 119 -/ -
Hept achl or 20/ 1 0. 08° 3595- 02 0.0038/0. 4
Hept achl or, epoxi de 20/ 2 0. 01-0. 02° 119 -10.2
M&P- Xyl ene 20/ 3 2.0 3595 /01/02/03 -/ -
Met hoxychl or 20/ 3 -0.044-0. 16 119 0.03/ 40
* G oundwat er concentrati on of detected anal ytes exceeds maxi mum cont am nant concentrati ons.
° G oundwat er concentrati on of detected anal ytes exceeds risk-based concentration of 10-6

Key at end of table.

10-6

Ri sk-based
Concentrati ona

140

15
18
73

1,100

4.8
370

0. 0042
0. 0023
0. 0012
52

18

Backgr ound

Concentrationb

SESESSE



No. of Sanples Locati on of Al aska Water
Anal yte and Anal yzed/ Range of Detected Maxi mum Quality
Concentration Units Det ect ed Concentrations Concentration Criterial/ MCL
Met hyl ene chl ori de 20/ 2 4- 6*° 3595-01 -15
O Xyl cne 20/ 3 1.0 3595-01 /02 / 03 - -
Tri chl or oet hene 20/ 2 7-56 3595-01 5/'5
Tri chl or of | uor onet hane 20/ 1 29 3595- 03 11, 000/ -
Fuel s (ug/L)
TRPH 20/ 12 25-2, 000 AP- 6143 -/-
D esel No. 2 20/ 1 3/0 AP- 6142 - -
Bunker G| (No. 6 Diesel) 20/ 9 390- 1, 100 AP- 6142 - -
O her (nug/L)
Al kalinity (CaC03) 20/ 20 122, 000- 590, 000 3595- 02 -/ -
Chl ori de 20/ 20 1, 800- 102, 000 AP-5517 -/ 250, 000( s)
Fl uori de 20/ 5 130- 260 3559A /B 2,400 / 4,000
Ot hophosphat e 20/ 11 52- 260 AP- 5509 -/ -
Silica 20/ 20 8, 200- 20, 900 AP- 6142 - -
Sul fate 20/ 20 9, 600- 152, 000 3595- 02 -/ 250, 000( s)
Total organic conmpounds 20/ 20 7, 100- 145, 000 3595-02 -/ -
* Groundwat er concentration of detected anal ytes exceeds maxi num cont am nant concentrati ons.
° G oundwat er concentration of detected anal ytes exceeds risk-based concentrati on of 100.

Key at end of table.

Table 3-5

SUMVARY OF 1993 GROUNDWATER RESULTS
COAL STORAGE YARD SOURCE AREA
CPERABLE UNIT 4

FORT WAI NVRI GHT, ALASKA

10-6
Ri sk-based
Concentrati ona

4.1
140

2,300

Backgr ound
Concentrationb

NA

NA
NA
NA

$£S

8, 300
500
68
12, 700



Anal yte and
Concentration Units

Total dissolved solids
Bi ochemni cal oxygen demand

Nitrate-Nitrate

Di oxi n/ Furans (ug/L)
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Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCD

Total TCDF

o)

£

20/
20/
20/

20/
20/
20/
20/
20/
20/
20/
20/
20/
20/

20/

20/

20/ 2
20/ 2
20/ 3
20/ 1
20/ 2

United States Environnental

=1 X 10-6. Hazard quotient

°o *o T

Key:
HoCDD =

HxCDD =
HXCDF =

MCL = Maxi mum cont am nant

No. of Sanples
Anal yzed/
Det ect ed

20
11
10

NFPPFRPPFPWOFRPNWPE®W

w

Prot ecti on Agency,
= 0.1.

Background data from sanpl e | ocati ons AP-5734 and AP-6141,
Background data provided by the Corps.

Background data from sanpl e | ocati on AP-5734 only.
Groundwat er concentrati on of detected anal ytes exceeds maxi mum cont am nant concentrati ons.
Groundwat er concentrati on of detected anal ytes exceeds risk-based concentration of 10-6.

Hept achl or odi benzo- p- di oxi n,
Hept achl or odi benzoftiran.
Hexachl or odi benzo- p-di oxi n
Hexachl or odi benzof ur an.

| evel .

Table 3-5

SUMVARY OF 1993 GROUNDWATER RESULTS

COAL STORAGE YARD SOURCE AREA

Range of Detected
Concentrations

68, 000- 1, 780, 000
1, 300- 654, 000

27-5, 300°

48.6-77.7
5. 46
10.7-18.3
2.82-4.28
2.43
0.943-1.45
1.34
0.971
1.95°
3.26-3.42

1

3

2.53-9.4
0.997-19.9
1.95-1.95
4.01-55.4
0.6-74-19.3

AglL
NA

OChD

OCDF =
PcCDD =

CPERABLE UNIT 4

FORT WAI NVRI GHT, ALASKA

Locati on of
Maxi mum

AP- 5509
AP-5510
AP- 5517

3595-03
3595-01
3595-03
3595-03
3595-03
3595-03
3595-02
3595-02
3595-02
3595-03

3595- 02
3595-03
3595-02
3595-02
3595-02
3595-02
3595. 02

Regi on 3, Risk-based Concentration Tabl e,

M crograns per liter.

Not applicabl e

Cct achl or odi benzo- p- di oxi n.
Cct achl or odi benzof ur an.

Concentration

Al aska Water

Quality

Criterial MCL

-/ -
-/ -

10, 000/ 10, 000

-/30, 000
-/30, 000
-/ 3,000
-/3, 000
-/ 300
-/300
-/300
-/300
-/60
-/300

-/-
-/-
-/-
-/-
-/-
-/-
-/-

unl ess ot herw se not ed.

g/ L
(s)
TRPH

Pent achl or odi benzo- p- di oxi n. -

Tot al

10-6
Ri sk-based
Concentrationa

370

ol
w W
w o o

PO BRRAARS
WmwWwwWwwww

Fourth Quarter 1994, Novenber 1994.

Pi cogranms per liter.

Secondary MCL.
recover abl e petrol eum hydrocar bons.

Not det ect ed.
Val ue not established

Backgr ound
Concentrationb

NA
NA
64

SESESES S5ESF555555F

Cancer risk



Table 3-6

SUMVARY COF 1993 GROUNDWATER RESULTS
COAL STORAGE YARD SOURCE AREA
OPERABLE UNIT 4

FORT WAI NVRI GHT, ALASKA

Nunber of
Sanmpl es Locati on of Al aska Water

Anal yte and Anal yzed/ Range of Detected Maxi mum Quality
Concentration Units Det ect ed Concentrations Concentration Criteria/ MCL
Total Metals (nug/L)
Arseni c 8/ 8 2.3 - 8.4° AP- 6523 50/ 50
Lead 8/2 1.6-6.8 AP- 6520 3.2/15
Sel eni um 8/1 3.8 AP- 6524 -/ -
Zi nc 8/ 2 6.2-6.4 AP- 6519 47 5, 000(s)
Di ssol ved Metals (ng/L)
Arseni c 8/ 8 1.5 - 13.0° AP- 6522 50/ 50
Sel eni um 8/1 3.4 AP- 6524 -/ -
Zinc 8/ 4 12-20 AP- 6521 47/'5, 000
Organics (ug/L)
bi s(2- Et hyl hexyl ) pht hat at e 713 2J - 13*° AP- 6521 -16
di - n- But yl pht hal at e 17 2JB - 5JB AP- 6521 -/ -
Dieldrin /1 0. 030 AP- 6522 -12.0
Hept achl or /1 0. 04° AP- 6522 3.8/0.4
* G oundwat er concentrati on of detected anal yte exceeds MCLs
° G oundwat er concentrati on of detected anal yte exceeds risk-based concentration of 10-6

Key at end of table.

10-6
R sk-based
Concentrati ona

0. 038
15

1, 100

0. 038

1, 100

4.8
370
0. 0042
0. 0023

Backgr ound
Concentrationb

72c
66¢C

97

SESE



Table 3-6

SUMVARY OF 1993 GROUNDWATER RESULTS
COAL STORAGE YARD SOURCE AREA
CPERABLE UNIT 4
FORT WAI NVRI GHT, ALASKA

No. of Sanpl es Locati on of Al aska Water
Anal yte and Anal yzed/ Range of Detected Maxi mum Quality
Concentration Units Det ect ed Concentrat i ons Concentration Criterial MCL
Met hyl ene chl ori de 10/ 3 3JB AP- 5735 -/'5
Tri chl or oet hene 51/2 9 -11*° 3595-01 5/'5
Tfi chl or of | uor onet hane 5/1 140 3595- 03 11, 000/ -
Fuel s (ug/L)
TRPH (Mdd 8015) AP- 6523 -/ -
DRO 3/2 < 100, 000 - 320, 000 3595-03 -/ -
Bunker G| (No. 6 Diesel) 3/2 250, 000 AP- 6523 AP-6521  -/-
O her (ng/L)
Benzene 5/1 3J*° 3595- 03 5/5
Chl or of orm 10/ 6 7B - 10B AP- 6140 1, 240/ 100
4, 4- DDE /1 0.09 AP- 6522 0. 001/ -
ci s-1, 2-di chl or oet hyl ene 51/1 2J 3595- 03 -170
Endri n Ketone /1 0.14 AP- 6522 -/-
* G oundwat er concentrati on of detected anal yte exceeds MCLs.
° G oundwat er concentrati on of detected anal yte exceeds risk-based concentration of 10-6.
a United States Environnental Protection Agency, Region 3, Ri sk-based Concentration Tabl e.
Cancer risk = 1 X 10-6. Hazard quotient = 0.1.
b Background data from sanpl e | ocati ons AP-5734 and AP-6141, unl ess ot herw se not ed,
c Background data provided by the Corps.
Key:
B = Bl ank concentrati on.
DDE = Di chl or odi phenyi di chl or oet hene.
DRO = Di esel range organics.
J = Esti mated quantity.
MCL = Maxi mum contam nant |evel.
ug/L = Mcrograns per liter.
NA = Not applicable.
S = Secondary M.
TRPH =  Total recoverabl e petrol eum hydrocarbons

U = Not det ect ed.

- = Val ue not established.
<I MG SRC 1096150H>
<I MG SRC 0961501 >
<I MG SRC 1096150J>

10-6

Ri sk-based
Concentrationa

4.

2,

@000
PN R W
o1

1

300

]

Backgr ound
Concentrationb

NA
NA
NA

$ES

SESEE

Fourth Quarter 1994, Novenber 1994.



4.0 SUMVARY CF SI TE RI SKS

The Basel i ne Human Heal th and Ecol ogi cal Ri sk Assessnent is one mechani smfor determ ning the need for taking
action at the source areas and indicates the exposure pathways that need to be addressed by remedi al action
Ri sk assessments are perforned using information on toxicity of contam nants and assunptions regarding the
extent to which people may be exposed to them This sunmary of the Baseline Human Health R sk Assessnent for
the source areas is divided into the five follow ng sections:

. Identification of contaminants of concern

. Exposure assessnent;

. Toxicity assessnent,

. Ri sk characterization, which is an integration and sumrary of the information gathered and

anal yzed in the preceding sections; and
. Anal ysis of the uncertainty involved in devel oping the R sk Assessnent.

The summary concludes with the results of the Ecol ogi cal R sk Assessnent conducted for the Landfill and CSY
source areas.

Human Heal th and Ecol ogi cal Ri sk Assessnents were conducted for OQJ4 to determine potential risks in the
absence of renedial action. CERCLA guidance allows the Baseline Ri sk Assessment to reflect the expected
future use of a site. Scenarios involving future residential use of the Landfill and CSY source areas were
conpl eted. However, these scenarios were determned to be inappropriate for soils because industrial use is
the reasonably anticipated future use based on the Post master plan and historical use of both areas.

It was determ ned, because of site hydrologic conditions, that future residential risks identified in the
Basel i ne Human Health Ri sk Assessment are applicable to groundwater because an exposure pathway for domestic
wat er users currently exists. The NCP requires that groundwater be returned to its beneficial uses whenever
practicable. At these source areas, the beneficial use is donestic water supply.

4.1 I DENTI FI CATI ON OF CHEM CALS OF CONCERN ( SCREENI NG ANALYSI S)

Sel ection of contam nants of concern, which are chemicals that potentially contribute to human health risks
at the source areas, was a two-step process. First, the maxi mum concentrations of contam nants detected in
on-site soil and water during 1993 investigations were conpared to heal t h-based screening |l evels for drinking
water, soil, and air in accordance with EPA Region X Supplenental R sk Assessment Cuidance. Region X
recommends the use of EPA, Region 3, risk-based concentration (RBC) values (April 20, 1994). These standards
refl ect residential exposure assunptions and 1 X 10-6 and 1 x 10' risks associated with groundwater and soil,
respectively, or a hazard quotient of 0.1 for all media. If risk-based screening nunbers were not avail abl e,
maxi mum groundwat er concentrati ons were conpared to Safe Drinking Water Act MCLs. Secondly, inorganic

chem cals were conpared to natural 1y occurring background levels. If concentrations were found bel ow

est abl i shed background | evels, they were elimnated fromfurther evaluation. At the Landfill, 10 chemicals
were identified as contam nants of concern in groundwater, and nine contam nants were identified as

contam nants of concern in groundwater at the CSY. Wiile soil contami nation did not pose a direct threat to
human health. it does act as an ongoi ng source of contanination to groundwater. Table 4-1 presents the
contami nants of concern identified in each environmental medi um eval uated

4.2 EXPOSURE ASSESSMVENT

The exposure assessment estimates the type and nagni tude of exposures to the contam nants of concern at the
source areas. It considers the current and potential future uses of the site, characterizes the potentially
exposed popul ations, identifies the inportant exposure pathways, and quantifies the intake of each

contam nant, of concern from each nediumfor each population at risk

The Human Health R sk Assessnent for Q)4 was divided into the Landfill, CSY and FTP source areas. The FTPs
were elimnated fromfurther consideration because of the limted extent and type of contam nation

4.2.1 Identification of Site Uses, Exposed Popul ati ons, and Exposure Pat hways
4.2.1.1 Source Area Land Use Scenari os

The exposure assessment for the Landfill and CSY source areas considers |and use scenarios to eval uate
exposed popul ations. The Baseline Hunan Heal th Ri sk Assessnment evaluated future residential |and use of the



source areas, which assunes that individuals would spend 30 years of their tinme at the source. A though this
use scenario is unlikely, it provides a conservative baseline to avoid underestimation of risks. The
industrial scenario assunes that the sources would continue to be used for industrial purposes and that

wor kers woul d spend 25 years of continuous enploynent at the site. Tables 4-2 and 4-3 identify the potentia
exposure routes evaluated for the Human Heal th Ri sk Assessment, however, it was determned that only the
industrial scenario would be appropriate for these source areas.

4.2.1.2 Exposed Popul ati ons and Pat hways

An exposure pathway is the nechani sm by which chemcals nmigrate fromtheir source or point of release to the
popul ation at risk. Four elements conprise a conplete exposure pathway: 1) a source of a chem cal rel ease; 2)
novenent of contami nants through environmental nedia; 3) a point of potential human contact with a

contami nated nmedium and 4) entry into the body or exposure route

The exposure pat hways considered in the Baseline R sk Assessnent varied depending on the | and use and on the
popul ation potentially exposed. The exposure assessment identified potential pathways for contam nants of
concern to reach the exposed popul ation for each source area (see Tables 4-2 and 4-3), A "conplete" exposure
pat hway must exist for a contam nant to pose a hunman health risk (i.e., the potential for a receptor to be
exposed to a contam nant must exist).

4.2.1.3 Cal cul ati on of Exposure

EPA' s Superfund gui dance requires that the reasonabl e maxi mum exposure be used to cal cul ate potential health
impacts at Superfund sites. The reasonabl e maxi mum exposure, the hi ghest exposure that is reasonably expected
to occur at the source areas, is calculated using conservative assunptions in order to represent exposures
that are reasonable and protective. The Baseline Human Health Ri sk Assessnent reasonabl e maxi mum exposure and
average exposures were estimated for the residential and industrial |and use scenarios. Average exposures
were calculated in order to represent exposures of a nore typical person

To estimate exposure, data regarding the concentrations of contam nants of concern in the nedia of concern at
the source area (the exposure point concentrations) are conbined with infornmation about the projected

behavi ors and characteristics of the people who potentially may be exposed to these nedia (exposure
paraneters). These el ements are descri bed bel ow.

a) Exposure Point Concentrations. Averages of defined sub-areas for
surface and subsurface soil and sedi nent sanple results for each
source area were used as exposure point concentrations for the
reasonabl e maxi mum exposure and average exposure cal cul ations.
Sources were divided into sub-areas for soils to reflect differences in
geographic |l ocations and nature and extent of contanination
I ndi vi dual well data were used to deternine groundwater risks.
Tabl es 4-4 and 4-5 contain the exposure point concentrations for
car ci nogeni ¢ and noncar ci nogeni ¢ contam nants of concern in surface
and subsurface soil, sedinents, and groundwater at the source areas.

b) Exposure Paraneters. The paraneters used to cal cul ate the reasonabl e
maxi mum exposur e i ncl ude body wei ght, age, contact rate, frequency
of exposure, and exposure duration. Exposure paraneters were
obt ai ned from EPA, Region X, risk assessment gui dance (EPA,
Regi on X Suppl emental Ri sk Assessnent Cui dance for Superfund [ EPA
1991]). The default exposure factors were nodified to reflect site-
specific climatol ogi cal and other factors at Fort Wainwight. Site-
speci fi c exposure assunptions were nmade for soil contact, including
i ngestion, dermal contact, and inhaling dust, based on snow cover half
the year.

For all of the media, exposures were estimated assum ng | ong-term exposures to source area contam nants

4.3 TOXI G TY ASSESSMENT

The Baseline Human Heal th Eval uation provides toxicity information for the chemicals of concern. Cenerally,
cancer risks are calculated using toxicity factors known as "slope factors,” while noncancer risks rely on
reference doses.

EPA has devel oped slope factors for estimating lifetinme cancer risks associated with exposure to potential
carci nogens. Slope factors are expressed in units of (ng/kg-day-1) and are multiplied by the estimated intake



of a potential carcinogen, in ng/kg-day, to provide an upper-bound estinmate of the excess lifetine cancer

ri sk associated with exposure at that intake level. The term "upper-bound" reflects the conservative estimte
of the risks calculated fromthe slope factor. Use of this approach nakes it highly unlikely that the actua
cancer risk would be underestimated. Slope factors are derived fromthe results of human epi deni ol ogi ca

studi es or chronic aninal bioassays to which mathenatical extrapolations fromhigh to | ow dose and from
animal to human dose have been applied

Ref erence doses have been devel oped to indicate the potential for adverse health effects fromingestion of
potential contami nants of concern that exhibit noncancer effects, such as danage to organ systens (e.g., the
nervous system blood-formng system etc.). They are al so expressed in units of ng/kg-day. Reference doses
are estimates within an order of magnitude of lifetinme daily exposure |evels for people, including sensitive
individuals, who are likely to be without risk of adverse effect. Estinates of intakes of contaninants of
concern fromenvironmental media (e.g., the anount of a contaninant of concern ingested from contam nated
drinking water) can be conpared to the reference dose, Reference doses are derived from hunan epi deni ol ogi cal
studies or fromanimal studies to which uncertainty factors have been applied

The toxicity factors were drawn fromthe Integrated R sk Information Systemor, if no Integrated Ri sk
Informati on System val ues were available. fromthe Health Effects Assessment Summary Tabl es. For chemicals
that do not have toxicity values available at this tine, other criteria, such as MCLs pronul gated under the
Safe Drinking Water Act, were used to assess potential hazards

4.4 RI SK' CHARACTERI ZATI ON

The purpose of the risk characterization is to integrate the results of the exposure assessment and the
toxicity assessnment to estimate risk to hunmans from exposure to site contam nants. Risks were cal culated for
car ci nogeni ¢ (cancer-causi ng) and noncarci nogeni c (toxic) effects based on the reasonabl e naxi mnum exposure
(see exposure assessnent discussion). To estinate cancer risk, the slope factor is multiplied by the exposure
expected for that chemcal to provide an upper-bound estimate of the excess lifetine cancer risk. This
estimate is the increnmental probability of an individual devel oping cancer over a lifetime as a result of
exposure to cancer-causing chem cals at a source area. EPA considers that excess lifetime cancer risks
between 1 in 1 nillion (1 x 10-6) and 1 in 10,000 (1 x 10-4) are within the generally acceptabl e range; risks
greater than 1 in 10,000 usual |y suggest the need to take action at a site.

In defining effects from exposure to noncancer-causi ng contam nants, EPA consi ders acceptabl e exposure |evels
as those that do not adversely affect humans over their expected lifetinme with a built-in margin of safety.
Potential concern for noncarcinogenic effects of a single contaminant in a single nmediumis expressed & a
hazard quotient, which is the ratio of the estimted exposure froma site's contamnant to that contaminant's
reference dose. If this ratio, called a "hazard quotient," is |less than then adverse noncancer health effects
are not likely to occur. Hazard quotients for individual contanminants of concern are sumred to yield a hazard
index for the sub-area. The potential excess lifetime cancer risks and hazard indices described in this
sunmary were cal cul ated usi ng reasonabl e naxi mum exposure assunptions. Table 4-6 presents cancer and
noncancer risks for groundwater for the Landfill and CSY.

The potential human health risks at Fort Wi nwight were characterized for groundwater by estimating risks on
a well-specific basis. Soils were evaluated on a sub-area basis to allow for differences in geographic
location as well as nature and extent of contam nation. This approach retains information on the geographic
distribution of risk throughout the source areas. The well and sub-area-specific risk assessnent approach

were used to distinguish specific Landfill and CSY areas that exceed risk-based | evels. Excess lifetime
cancer risks and hazard indices for current and future scenarios for groundwater are summarized in Figures
4-1 through 4-4. Excess lifetine cancer risks for current and future scenarios for soil, sedinent, and air
contami nation are below or within the 1-in-10,000 to I-in-1 mllion risk range

Under current |and use conditions, the estimates of carcinogenic and noncarcinogenic effects for the Q)4
source areas fell within or below the acceptable risk range for the CERCLA sites. The future | and use for

both the CSY and the Landfill was determined to be industrial. However, a residential scenario for
groundwat er use is considered appropriate and representative of risk to current downgradi ent users, given
Landfill and CSY hydrol ogi cal conditions. Wen considering groundwater as a source of domestic water, severa

contami nants were detected in groundwater at concentrations above EPA' s acceptable risk range for both source
areas. These risk drivers include nmanganese; antinony, arsenic; benzene; bis(2-ethyl hexyl)phthal ate; dioxins
and furans; and 1,1, 2, 2-tetrachl oroethane. Note, however, that the manganese, antinony, and arsenic
concentrations detected at OUJ 4 reflect background concentrations in this mneralogically rich area. D oxin
and furan concentrations are bel ow drinking water MCLs. The presence of benzene and

bi s(2- et hyl hexyl ) phthal ate remains a risk driver for both source areas, and 1, 1,2,2-tetrachloroethane is a
risk driver at the Landfill.

Ri sks associated with TCE were not cal cul ated for either source area, although this contam nation is present



in groundwater at both locations. This is because the cancer slope factors for TCE have been withdrawn from
the toxicol ogi cal data bases, Integrated Ri sk Infornmation System and Health Effects Assessnment Summary
Tables. In the absence of an accepted risk value, the MCL is used to establish the need for action for TCE at
the Landfill and CSY

4.4.1 Landfill Source Area

Excess lifetime cancer risks associated with potential downgradi ent drinking water use of Landfill

groundwat er ranged from2 x 10-1 to 3 x 10-3, depending on which well is used. The contam nants of concern
that are attributable to Landfill activities and that exceed the acceptable risk range are

1,1, 2,2-tetrachl oroet hane and bi s(2-ethyl hexyl) phthalate. Arsenic was the only contam nant in one
downgr adi ent well found at concentrations exceeding 1 x 10-4. Hazard indices associated with future
residential groundwater use ranged fromO0.3 to 39, w th manganese being solely responsible for all hazard
indices over 1. Arsenic and manganese concentrations are contaninants of concern naturally occurring at these
concentrations detected and not associated with Landfill activities.

A sem -quantitative evaluation of TCE risks was conpl eted by conparing contam nant concentrati ons to Region 3
ri sk-based concentrati ons. The eval uation indicated that TCE woul d have a relatively mnor inpact on tota
risk estimates at the Landfill.

EPA's screening level of 1,000 ng/kg for lead in soil at industrial sites was exceeded at one | ocati on where
a small petroleumspill apparently occurred at the Landfill. Consequently, the soil |ead concentrations
detected at the Landfill (up to 2,480 nmg/kg) could elicit adverse health effects if children were to be
exposed through inhalation or ingestion of the soils. However, this small |ocation subsequently was
permanently covered with approximately 8 feet of building debris and landfill cover material during a
landfill stabilization effort conducted in sumrer 1995. Therefore, this snmall source no | onger poses a risk
fromdermal contact.

4.4.2 Coal Storage Yard Source Area

No risks greater than 1 X 10-6 or a hazard quotient of 1 were associated with current or future use of CSY
soils, Risks associated with potential downgradi ent drinking water users do exceed an excess lifetine cancer
risk of 1 x 10-4. The prinmary contam nants of concern are benzene and di oxi ns/furans. However, the

di oxi n/ furan conpounds do not exceed state and federal drinking water standards. Hazard indices associated
wi th downgradi ent residential groundwater use ranged from0.001 to 7; the principal contam nants of concern
were antinony and nanganese. Both of these netals are considered to be naturally occurring.

A sem -quantitative evaluation of TCE risks was conpl eted by conparing contam nant concentrations to Region
3 RBCs. The evaluation indicated that the exclusion of trichlorethene nay serve to underestinate potenti al
risks at one well at the CSY. TCE at the CSY will be treated through the selected renedial alternative

4.5 MAJOR UNCERTAI NTI ES

Uncertainty is associated with every step of the risk assessment process. The principal uncertainties
associated with the Q)4 risk assessnent process that could result in overly conservative risk eval uations
are summari zed bel ow.

. Derivation of future surface soil concentrations from subsurface soil data. The assunption that
subsurface soil would be disturbed and m xed with the present surface soil layer is an
extrenely conservative approach

Uncertainties that may serve to underestimate site-related risk and exposures include

. Sanpl i ng of CSY environnental nedia nay not have occurred in the nbst contam nated areas
because of sanpling constraints associated with operational activities

. Qualified data fromthe analysis of dioxin/furan sanples for the CSY soils resulted in
exclusion of these data fromthe quantitati ve R sk Assessment. Consequently, risks associated
with these anal ytes may be underestimated in this Baseline Human Health R sk Assessment, and

. H gh sanple quantization linmts. Several analytes consistently exhibited sanple quantization
limts greater than EPA's Region 3 RBCs, reflecting sanple matrix interference, sanple
dilution, or inadequate detection limts for analytes not anticipated to be contam nants of
concern at QU 4.



4.6 ECOLOGE CAL RI SKS

An Ecol ogi cal Ri sk Assessnment addresses the inmpacts and potential risks posed by contaninants to natura
habitats, including plants and aninals, in the absence of renedial action. The three nmain phases of the
Ecol ogi cal Ri sk Assessnent are problem formul ation, analysis, and risk characterization

The follow ng section presents a brief discussion of the Ecol ogi cal R sk Assessnent steps described above.
4.6.1 Probl em Fornul ati on

To narrow the scope and to focus the Ecol ogi cal R sk Assessnent on the nost inportant aspects of QU 4, many
steps were perfornmed. A physical site description of the ecological features of interest at the Landfill and
CSY was prepared, and previous ecol ogical investigations, including wildlife inventories and Environnenta

I mpact Statements, were reviewed. A description of the regional and | ocal ecol ogy was conpl eted and

t hr eat ened, endangered, sensitive, or rare species were identified.

Chemi cal s of potential ecol ogical concern were identified by reviewing the QU4 analytical data base with
regard to data quality, spatial representati on and adequacy for an Ecol ogi cal R sk Assessnment; frequency with
whi ch anal ytes are detected in environnental nedia; conparison to background concentrations; and conparison
to ecol ogical risk-based criteria for sedinent and surface water. Next. pathways of contam nant mgration and
exposure were identified by evaluating sources of contam nants and the nechani sms by which they may be
transported to nedia of ecol ogical concern, plants, and ani mals.

Potenti al ecol ogical effects are summarized by reviewi ng the toxicological literature. These sunmmaries
present a review of the known toxicol ogical effects of the chenicals of potential ecological concern on
wildlife species.

Two types of ecol ogi cal endpoints are considered in the Ecol ogi cal R sk Assessnment: assessnent and
nmeasur ement endpoi nt s:

. Assessnent endpoints are qualitative or quantitative expressions of the environmental values to
be protected at OJ 4 and are sel ected by considering species that play inportant roles in
community structure or function; species of societal significance or concern; species of
concern to federal and state agencies; diet, habitat preference, and behaviors that predi spose
the species to chemcals of potential ecological concern exposure; anenability of the selected
speci es to neasurenent or prediction of effects; and species that may be particularly sensitive
to the chemcals of potential ecological concern identified at QUJ4; and

. Measur enent endpoi nts include the species and comunities used to quantify the potentia
ecol ogi cal inmpacts posed by QU4 chem cals of potential ecological concern. Representative
nmeasur enent species are sel ected based on the rel ati ve abundance of each species and
establ i shing functional groups based on trophic |level and preferred habitat. Representative
i ndi cator species are then sel ected based on the potential for exposure and the availability of
t oxi col ogi cal data. The foll owi ng measurenent species and communities were selected for
evaluation at QU 4: aquatic macroinvertebrates, terrestrial vegetation, soil macro
invertebrates (e.g., earthworns), nasked shrews, mallards, Anerican robins, and American
kestrels.

The refined conceptual ecol ogi cal exposure nodels for QU4 can be summari zed by the foll owi ng working
hypot heses:

. Potential ecological risks may result from exposure of terrestrial wildlife and vegetation to
chem cals of potential ecological concern found in the surface soils of QU 4;

. Potential ecol ogical risks may result from exposure of waterfow to the chenicals of potentia
ecol ogi cal concern found in the Landfill wetlands and the CSY cooling pond; and
. Chem cal s of potential ecological concern in Landfill wetlands, the CSY cooling pond, and Chena

Ri ver surface water and sedinent nmay affect the popul ati ons of aquatic and benthic
macroi nvertebrates that inhabit them

4.6.2 Analysis
The anal ysi s phase of the Ecol ogi cal R sk Assessment eval uates receptor exposure to chenicals of potential

ecol ogi cal concern and the potential adverse effects of that exposure. Analysis of exposure and effects is
based on the ecol ogi cal endpoints, and refined conceptual site nodel derived during the problemfornmulation



phase. Anal ysis conprises two principal conponents:

. Exposure assessnment, in which exposure point concentrations and chem cals of potentia
ecol ogi cal concern intakes for the neasurenent species are cal cul ated; and

. Ecol ogi cal effects assessment, in which toxicity benchmark val ues are derived fromthe
literature and toxicol ogi cal data bases, and uncertainty factors are selected and applied to
the toxicity benchmark values to yield toxicity reference values. The uncertainty factors are
used to conpensate for applying data derived fromlaboratory or domestic animal studies to
free-ranging wildlife (for which little enpirical data are avail able).

4.6.3 Ri sk Characterization
Ri sk characterization involves two major conmponents: risk estimation and risk description.
4.6.3.1 Ri sk Estimation

Ri sk estimation involves cal cul ating hazard quotients to assess potential ecological risks to neasurenent
speci es and communities. This nethod invol ves conparing cal cul ated exposure doses or mnedia concentrations
with toxicity reference val ues and/ or experinentally derived risk-based concentrati ons. Ecol ogical effects
are quantified by calculating the ratio between a chenical of potential ecol ogical concern's estinated intake
or concentration and its corresponding toxicity reference value (i.e., the intake | evel or concentration at
whi ch no adverse ecol ogical effects are expected to occur). If this ratio (i.e., the hazard quotient) exceeds
1, then adverse ecol ogical effects may be expected for the chem cal of potential ecol ogical concern. The
hazard quotients described in this sunmary were cal cul ated usi ng conservative reasonabl e maxi num exposure
assunptions.

The hazard quotients for each exposure pathway (e.g., soil ingestion and surface water ingestion) nmay be
summed for each chem cal of potential ecological concern to establish contam nant-specific hazard indices for
each neasurenment species. The hazard indices provide a speci es- and contanmi nant-specific characterization of
the potential ecological risks across all of the assessed exposure pathways. Finally, the hazard indices can
be added across contam nants that have simlar effects

4.6.3.2 Ri sk Description

Ri sk description involves summari zi ng the ecol ogi cal significance of the potential risks and presenting the
uncertainties associated with the Ecol ogi cal Ri sk Assessnent.

Te results of the Ecol ogi cal R sk Assessnment for QU4 indicate a potential for effects to small mammal s
(shrews, voles, etc.) at the Landfill, reflecting ecologically significant concentrations of copper, and at
the CSY based on concentrations of copper, cadm um and sel enium These risks are associated with ingestion
of soil and earthworns. These contam nants do not appear to be associated with historical source area
activities and are consistent with regi onal background concentrations. Barium poses potential risks to
passerine birds (robins, sparrows, etc.) at the Landfill, and barium and copper pose a risk to passerine
birds at the CSY through ingestion of soil and earthworns. However, these locations represent a relatively
smal | habitat area. Additionally, both the Landfill and CSY are industrial areas with a significant anount of
heavy equi prment and human activity. The habitat area in these | ocations has been significantly altered from
the surrounding | and. Specific species surveys and traps were not used for the Landfill and CSY. The actua
nunber of animals that could be affected by these chem cals could he very low No significant effects were
predicted for waterfow (nallards), raptors (kestrels), or terrestrial vegetation.

At the Landfill wetlands and the CSY cooling pond, benthic (sedinment-dwelling) invertebrates may be slightly
i npacted by nmetals or dichlorophenyltrichloroethane (al so known as "DDT") and its netabolites present in the
sedi nents. These concentrations are consistent with Postwi de |evels and nost |ikely represent residues
associated with historical aerial spraying of the Fairbanks area for nmosquito control. These concentrations

do not appear to be associated with a chemical rel ease associated with Landfill or CSY activities. No
potential effects were predicted for aquatic (surface water-dwelling) species. There do not appear to be
unaccept abl e potential ecol ogi cal risks associated with the Landfill or CSY source areas. However, capping of
the Landfill will mnimze surface exposure to passerine birds. Renediation activities at the CSY are not

expected to change inorgani c chenical concentrations.

The Ecol ogi cal Ri sk Assessnent is subject to uncertainties because virtually every step in the risk
assessnent process invol ves assunptions involving professional judgnent. Principal uncertainties associated
with the OUJ 4 Ecol ogi cal Ri sk Assessment include the follow ng



. A limted nunber of sanples was collected fromthe source areas, and the sanples were bi ased
toward areas of "expected" soil contamnation. This is likely to result in an overestimation of
potential risks to the OJ4 ecol ogical receptors;

. Exposure paraneters for all neasurement species were sel ected based on professional judgnent.
The amount of food consuned on a daily basis, the different types of food consuned, and the
percentage of the whole diet that each food itemcontributes were estimated based on a
conbi nation of scientific literature and linited field observation information. In addition
the anmount of time spent foraging on site is estimated using simlar information. Wthout
extensive site-specific field data, it is unclear whether potential risks are underestimated or
overestimated using the sel ected exposure paraneters;

. Ingestion rates for all measurement species were converted froma wet- to a dry-wei ght basis
for use in the ecol ogi cal exposure nodel. To convert these ingestion rates, assunptions
regardi ng nmoi sture content of food items for neasurenent were nade. It is unclear whether these
assunptions overestimate or underestimate potential risks to undevel oped Landfill species;

. For the shrew, mallard, and robin, exposure through incidental ingestion of surface soi
accounted for a significant portion of the estimated risk for these species. Species-specific
soil ingestion rates were unavailable for the shrew and the robin. It was assuned that these
two receptors ingested soil at 10.4%of their daily dietary intake while foraging. This
assunption is likely to result in an overestimation of potential risks fromsoil ingestion for
t hese species

. The nodel i ng approach used to estimate site-related chem cal of potential ecol ogical concern
concentrations in vegetation and shrew and robin tissue is a ngjor source of uncertainty. Plant
upt ake and snal|l mamral and bird bioaccunul ation factors were derived fromdata reported in the
scientific literature and likely are correlated with site-specific variables such as soil type
soil chemstry, and wildlife species. It is unclear whether the application of these
literature-derived val ues overestinmate or underestinmate potential risks to measurenent
comuni ties;

. Frequently, toxicity and exposure data fromliterature sources were not specific to the target
receptors; therefore, extrapolation of the data to the species of concern was necessary.
Differences in toxic response between species are well -docunented, even anong speci es of the
sane genus. Because toxicity data were unavailable for the shrew, mallard, and robin, val ues
were derived fromlaboratory species (i.e., rat, nouse, Japanese quail, California quail,
bobwhite quail, chicken, turkey, nmallard, ringneck pheasant, and American kestrel). The

differences in species-specific toxicity were addressed in this assessment using uncertainty
factors, which may not accurately predict inter- and intra-species differences in toxic
response. Therefore, actual risk may be overestimated or underesti mated

. Uncertainty factors obtained fromavailable literature and based on best professional judgnent
were applied to nornalize toxicological data to chronic no observed effect |evels. Considerable
uncertainty is associated with their application; however, the desired result is a conservative
estimate of the no observed effect l|evel, which should result in a conservative estinmate of any
potential risks;

. Toxicity values were not found for several of the chemicals of potential ecological concern,
which resulted in an underestination of potential risks to QU4 species;

. Most of the available toxicity values were determned with [ aboratory ani mals under |aboratory
conditions. Such studies nay not accurately reflect the effects of simlar doses on
free-ranging wildlife

. Toxicity values deternmined with indirect effect measures (such as increased body wei ght) nmay
not represent other significant indirect effects (such as behavioral changes) that may be
realized in wld popul ations; and

. Sui tabl e phytotoxicity and soil macroinvertebrate information was very limted. In cases where
data were avail able, the |owest reported a chem cal of potential ecological concern
concentration that elicited an adverse effect was sel ected. However, this val ue was specific
for the species tested and may not be representative of species found on OU 4.

The approach described in this Ecol ogi cal Ri sk Assessnent used realistic assunptions wherever possible
reasonabl e and conservative assunptions were used when enpirical data were unavail able. As a consequence
potential ecological risks to OJ4 species are nore likely to be overestinated than underesti nated.



Table 4-1

CHEM CALS OF CONCERN
FROM HUVAN HEALTH RI SK ASSESSMENT
OPERABLE UNIT 4
FORT WAI NWRI GHT, ALASKA

Source Area

Anal yte Landfil | Coal Storage Yard
| NORGANI CS
Ant i mony - G
Arsenic Soi | b, e
Beryllium - Soi |
Lead Soi | -
Manganese el eny
ORGANI CS
1,1, 2, 2- Tetrachl or oet hane Gw -
1,1, 2-Tri chl or oet hane e -
1, 2- D cchr oet hane e -
2,3,7,8-TCDD - GwW
4,4' - DDE - GwW
Benzene el eny
bi s(2- et hyt hexyl ) pht hal at e GV Soi l e
Bi onodi chl or onet hane [eny -
Chl orof orm eny -
Dieldrin - e
Hept achl or - e
Hept achl or epoxi de - e
Vi nyl chloride aw -
a COCin groundwater.
b COCin surface soil, subsurface soil, and ash (Landfill only).
Key:
- = Not identified as a COC in environnental nedia at this source area.
COC = Chemcal of concern.
DDE = Dichl orodi phenyldi chl or oet hene.

GW = G oundwater.
TCDD = Tetnethl or odi benzo- p- di oxi n.



Tabl e 4-2

POTENTI AL EXPOSURE ROUTE
LANDFI LL SQURCE AREA
FROM HUVAN HEALTH R SK ASSESSMENT
OPERABLE UNIT 4
FORT WAI NVRI GHT, ALASKA

Comerci al and Site Visitor and Potenti a
I ndustri al Recr eati onal | npact ed Supply
Exposure Medi um and Route Popul ati ona Popul ati ona Aqui fer Scenario
G oundwat er
I ngestion - X X
Der nal cont act - X X
Air
I nhal ati on of indoor vaporsb - - X
I nhal ation of fugitive dust (soil)c X X -
I nhal ati on of fugitive dust (ash)d X X -
Surface Soi
I ngestion X X -
Subsurface Soile
I ngestion X (future) X (future) -
Ash
I ngesti on X X -
Der mal cont act X X -
a Eval uated in current and future | and use scenari os, unless otherw se noted
b | ndoor vapors originate from groundwat er
c Fugi tive dust originates fromsoil (surface soil only for current scenarios and surface and
subsurface soil conbined for future scenarios).
d Fugi tive dust originates fromash
e Subsurface soil is assuned to be nmixed with surface soil for future scenarios. Therefore
subsurface soil data will be conbined with the surface soil data for future scenarios.
Key:

- = Exposure of this population through this route is not likely to occur

X = Exposure of this population through this route will be evaluated in the baseline human health

ri sk assessnent.



Table 4-3

POTENTI AL EXPCSURE ROUTE
LANDFI LL SQURCE AREA
FROM HUVAN HEALTH Rl SK ASSESSMENT
OPERABLE UNIT 4
FORT WAI NWRI GHT, ALASKA

Conmer ci al and Site Visitor and Pot enti al
I ndustri al Recreati onal | npact ed Supply
Exposure Medi um and Rout e Popul ati ona Popul ati ona Aqui fer Scenario
G oundwat er
I ngestion - X X
Der mal cont act - X X
Air
I nhal ati on of indoor vaporsb - X X
I nhal ati on of fugitive dust (soil)c X X (future) -
Surface Soild
I ngesti on X X (future) -
Subsur face Soile
I ngestion X (future) X(future) -

o

Evaluated in current and future | and use scenarios, unless otherw se not ed.

I ndoor vapors originate from groundwater.

Fugi tive dust originates fromsoil (surface soil only for current scenarios and surface and
subsurface soil conbined for future scenarios).

Dermal contact with soil was not evaluated at the Coal Storage Yard because insufficient dernal
absorption data are avail able for the contaninants of potential concern associated with soil.
Subsurface soil is assumed to be mxed with surface soil for future scenari os.

Exposure of this population through this route is not likely to occur.
Exposure of this population through this route will be evaluated in the baseline human
heal th risk assessnent.



Sour ce Areal/ Sub-Area

CURRENT EXPCSURE SCENARI OS

Landfill/ Sub-Area A
Drai nage SE of landfill,
Road.

Landfill/ Sub-Area B-
Drai nage SE of landfill,
Road.

Landfill/Sub-Area, C

north

sout h

Hot spot near off-road vehicle

ar ea.
Landfill/Sub-Area D

Drai nage SWof landfill,
Road.

Key at end of table.

sout h

Soi | Type
Sur f ace
of River
Sur f ace
of River
Sur f ace
recreation
Sur f ace
of River

Table 4-4

EXPOSURE PO NT CONCENTRATI ON FOR SA LS
CURRENT AND FUTURE EXPOSURE SCENARI G5

FROM HUVAN HEALTH RI SK ASSESSMENT
OPERABLE UNIT 4

FORT WAI NVRI GHT, ALASKA

CorPC

Al um num
Dieldrin
Manganese
Vanadi um
DoT
Arseni c
Manganese

Manganese

DoT

Manganese

EPC
(mo/ ko)

38, 000

0.099

426

56

0. 247

21

530

343

0.191

0. 692

515

No.

8/ 8

8/4

8/8

8/8

5/ 4

5/5

5/5

1/1

6/1

6/1

6/ 6

of Sanpl es
Anal yzed / Det ect ed

EPC Derivation

Maxi mum det ect ed concentrati
Maxi mum det ect ed concentrati
Maxi mum det ect ed concentrati
Maxi mum det ect ed concentrati
Maxi mum det ect ed concentrati
Maxi mum det ect ed concentrati
Maxi mum det ect ed concentrati

Only detected concentration

Maxi num det ect ed concentrati
Maxi mum det ect ed concentrati

Maxi num det ect ed concentrati

on

on

on

on

on

on

on

on

on

on



Sour ce Areal/ Sub- Area Soi | Type
Landfill/ Sub- Area E- Surf ace
SS-29 - Hot spot west of landfill.

Coal Storage Yard/ AP-6159 Sur f ace
Coal Storage Yard/ AP-6162 Surf ace

Key at end of table.

Table 4-4

EXPOSURE PO NT CONCENTRATI ON FOR SO LS
CURRENT AND FUTURE EXPOSURE SCENARI OS5
FROM HUVAN HEALTH RI SK ASSESSMVENT
CPERABLE UNIT 4

FORT WAI NWRI GHT, ALASKA

EPC No.
COPC (mo/ kg)
Bari um 559

Bi s(2- et hyl hexyl ) pht - 43.5
hal at e

Cadm um 11
Chrom um 42
Lead 2,480
Al um num 44,100
Bari um 2,630
Beryllium 2.2
Manganese 572
Sel eni um 52
Vanadi um 112
Beryl 1i um 0.52
Cadm um 54
Manganese 321

of Sanpl es

Anal yzed / Det ected

171

1/1

1/1

171

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

1/1

Only detected

Only detected

Only detected
Only detected

Only detected

EPC Deri vation

i mum det ect ed

i mum det ect ed

i mum det ect ed

i mum det ect ed

i mum det ect ed

i mum det ect ed

i mum det ect ed

i mum det ect ed

i mum det ect ed

concentration

concentration

concentration

concentration

concentration

concentrati

concentrati

concentrati

concentrati

concentrati

concentrati

concentrati

concentrati

concentrati

on

on

on

on

on

on

on

on

on



Sour ce Area/ Sub-Area

Coal Storage Yard/ Sub-Area F-
East of cooling pond, south of railroad
tracks.

FUTURE EXPCSURE SCENARI CS

Landfill/Sub-Area A-
Drai nage SE of landfill, north of R ver
Road.

Landfil |/ Sub- Area B-
Drai nage SE of landfill, south of R ver
Road.

Landfill/Sub-Area G
Hot spot near off-road vehicle
recreation area.

Landfill/Sub-Area D

Drainage 9 of landfill, south of R ver
Road.

Key at end of table.

Soi | Type

Sur f ace

Sur face and
Subsur f ace

Sur f ace

Sur f ace

Sur face and
Subsur f ace

Table 4-4

EXPOSURE PO NT CONCENTRATI ON FOR SO LS
CURRENT AND FUTURE EXPOSURE SCENARI OS5
FROM HUVAN HEALTH RI SK ASSESSMVENT

corPC

Beryl |l ium

Al um num
Dieldrin
Manganese
Vanadi um
DDT
Arseni c
Manganese

Manganese

DDT

Manganese

CPERABLE UNIT 4
FORT WAI NWRI GHT, ALASKA

EPC
(my/ ko)

0. 475

21, 361
0. 025
338
41. 3
0. 247
21

530

343

0.191
0. 692

515

No. of Sanples
Anal yzed/ Det ect ed

2/ 2

1/11
1/ 41
11/11
11/11
5/ 4
5/5
515

1/1

771
711

717

EPC Derivation

Maxi mum det ect ed concentration

- log-normal distribution
- Hel sel's net hod

normal distribution

SN

nornal distribution

Maxi num det ect ed concentration
Maxi mum det ect ed concentration
Maxi mum det ect ed concentration

Only detected concentration

Maxi mum det ect ed concentration
Maxi mum det ect ed concentration

Maxi mum det ect ed concentration



Sour ce Area/ Sub-Area

Landfill/ Sub- Area E-
Hot spot west of landfill.

SS-29 -

Coal

Coal

Coal

St orage Yard/ AP-6159

St orage Yard/ AP-6162

Storage Yard/ Sub-Area F-
East of cooling pond,

Soi | Type

Sur f ace

Surface and
Subsur f ace

Surface and
Subsur f ace

Surface and

sout h of Subsur f ace

rail road tracks.

Key:

CorPC
DDE
DDOT
EPC

Cont am nant of potential concern.
Di chl or odi phenyl di chl or oet hyl ene.
Di chl or odi phenyl tri chl or oet hane.
Exposur e point concentration.

Table 4-4

EXPOSURE PO NT CONCENTRATI ON FOR SA LS
CURRENT AND FUTURE EXPOSURE SCENARI O5
FROM HUVAN HEALTH RI SK ASSESSMENT
OPERABLE UNIT 4
FORT WAI NVRI GHT, ALASKA

EPC No.
ooPC (mg/ kg)
Bari um 559 1/1
bi s(2- et hyl hexyl )pht- 43.5
hal at e
Cadmi um 11 1/1
Chr oni um 42 1/1
Lead 2,490 1/1
Al umi num 44,100 2/2
Bari um 2,630 2/2
Beryl | ium 1.7 2/ 2
Manganese 493 2/ 2
Sel eni um 52 2/1
Vanadi um 112 2/ 2
Beryl | ium 0. 47 2/ 2
Cadni um 54 2/1
Manganese 285 2/2
Beryl |ium 0.44 10/ 10
Manganese 301 10/ 10
ng/kg = MIlligrans per kil ogram
UCL = Upper confidence linmt on the nean.

of Sanpl es
Anal yzed/ Det ect ed

1/1

EPC Derivation

Only detected concentration

Only detected concentration

Only detected concentration
Only detected concentration
Only detected concentration
Maxi mum det ect ed concentrati
Maxi mum det ect ed concentrati
Maxi mum det ect ed concentrati
Maxi mum det ect ed concentrati
Maxi mum det ect ed concentrati
Maxi mum det ect ed concentrati
Maxi mum det ect ed concentrati
Maxi mum det ect ed concentrati
Maxi mum det ect ed concentrati
distribution

UCL - nor nal

UCL - normal distribution

ons

ons



Anal yte

Ant i mony

Manganese

1,1, 2, 2- Tei rachl or oet hane
1,1, 2-Tri chl or oet hane

1, 2-Di chl or oet hane
2,3,7,8-TCDI D

4, 4' - DDE

Benzene

bi s(2- et hyl hexyl ) pht hal ate
Bi onodi chl or onet hane

Chl orof orm

ci s-1, 2-D chl or oet hene
Dieldrin

Hept achl or

Hept achl or Epoxi de

Met hyl ene Chl ori de
trans-1. 2- D chl or oet hene
Tri chl or of | uor orret hane

Vi nyl Chloride

Key at end of table.

AP-5508

26
< BKGD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

AP-5509

ND

< BKG&D
ND

ND

ND

1. 32E- 05
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Tabl e 4-5

EXPOSURE PO NT CONCENTRATI ONS | N GROUNDWATER ( 119/ L)
FROM HUVAN HEALTH RI SK ASSESSMENT
CPERABLE UNIT 4
FORT WAI NVRI GHT, ALASKA

AP-5510

28
< BKGD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

AP- 5511

32
920
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Coal Storage Yard Wells

AP-5736 AP- 6142 AP- 6143 MM | D
20. 25 ND ND ND
< BKGD < BKGD < BKGD ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
6AE- 08 ND ND ND
ND ND ND ND
ND ND ND ND
ND 110 12 2

ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND

MWV 2S

ND
ND
ND
ND
ND
ND
0.09
ND
ND
ND
ND
ND
0.03
0.04
ND
ND
ND
ND
ND



Anal yte

Ant i mony

Manganese

1,1, 2, 2- Tetrachl or oet hane
1,1, 2-Trichl or oet hane

1, 2-Di chl or oet hane
2,3,7,8-TCDD

4, 4' - DDE

Benzene

bi s(2- et hyl hexyl ) pht hal at e
Bi onodi chl or onet hane

Chl orof orm

ci s-1, 2-D chl or oet hene
Dieldrin

Hept achl or

Hept achl or Epoxi de

Met hyl ene Chl ori de

trans- 1, 2- Di chl or oet hene
Tri chl or of | uor oni et hanc
Vinyl Chloride

Key at end of table.

MN 2D

ND
ND
ND
ND
ND
ND
ND
ND
13
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

W5- 099

37
<BKGD
ND
ND
ND
ND
ND
ND

ND
ND
ND
0.01
ND
0.01
ND
ND
ND
ND

Tabl e 4-5

EXPOSURE PO NT CONCENTRATI ONS | N GROUNDWATER (119/ L)
FROM HUVAN HEALTH RI SK ASSESSMENT

CPERABLE UNIT 4

FORT WAl NRI GHT,  ALASKA

?

119

65846
8

N

. 8E-

° 8865858

o
=
w

6666

3559-A

ND
<BKGD
ND
ND
ND
ND
ND
ND
6
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Coal

Storage Yard Wl |s
3593- 01

ND
2. 000a
ND
ND
ND
4. 5E-08
ND
ND
ND
ND
ND
ND
ND
ND
ND
4.3
ND
ND
ND

3595-02

ND
1, 100a
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0. 08
ND
4
ND
ND
ND

3595- 03

ND
1, 909a
ND
ND
ND
ND
ND
2.8
ND
ND
ND
2.3
ND
ND
ND
ND
ND
84.5
ND



Anal yte

Arseni c

Bari um

Fl uori de

Manganese

1,1, 2, 2-Tetrachl or oet hane
1,1, 2-Trichl or oet hane

1, 2-Di chl or oet hane
2,3,7,.8-TCDD

4, 4' - DDE

Benzene

bi s(2- et hyl hexyl ) pht hal ale
Bi onodi chl or onet hane

Chl orof orm

ci s-1, 2-D chl or oet hene
Dieldrin

Hept achl or

Hept achl or Epoxi de

Met hyl ene Chl ori de
trans-1, 2- D chl or oet hene
Tri chl or of | uor onet hane
Vi nyl Chloride

Key at end of table.

AP-5588

< BKG&
< BKGD
ND
1, 3002
ND
ND
ND

ND
ND
ND
ND
ND
ND

N0

ND
ND
ND

EXPCSURE PO NT CONCENTRATI ONS | N GROUNDWATER (119/L)
FROM HUVAN HEALTH RI SK ASSESSMVENT

AP- 5588

< BKGD

370
ND

2, 200a

1,133
9.2
4.1
NA
ND
4.1
ND
ND
ND
143. 3
R

R

R

ND
48. 3
ND
1.3

AP-5589

ND
550
< BKGD
1, 600A
6.1

14.5

Tabl e 4-5

CPERABLE UNIT 4
FORT WAI NVRI GHT, ALASKA

AP- 5591

< BKGD
< BKGD
< BKGD
1, 500a
ND
ND
ND
NA
ND
1.7
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Landfill Vells
AP- 5593

ND
< BKGD
ND
770
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

AP- 5595

ND
< BKGD
ND
< BKG@a
ND
ND
ND
NA
ND
ND
ND
ND
ND
ND
ND
ND
ND
R
ND
ND
ND

AP-6133

ND
< BKGD
< BKGD
< BKGDa
ND
ND
ND

ND
ND
48
1.7
20
ND
ND
ND
ND
ND
ND
ND
ND

AP- 6134

ND
R
< BKG&D
R
ND
ND
ND
NA
ND
ND
69
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

AP- 6136

ND

No Dat a
< BKGD
810a
ND

ND

ND

ND
2.9
620
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



Anal yte

Arseni c

Bari um

Fl uori de

Manganese

1,1, 2, 2-Tetrachl or oet hane
1,1, 2-Trichl or oet hane

1, 2-Di chl or oet hane
2,3,7,8-TCDD

4, 4' - DDE

Benzene

bi s(2- et hyl hexyl ) pht hal at e
Bi onodi chl or onet hane

Chl orof orm

ci s-1, 2-D chl or oet hene
Dieldrin

Hept achl or

Hept achl or Epoxi de

Met hyl ene Chl ori de
trans-1, 2- D chl or oet hene
Tri chl or of | u(>r omet hane
Vi nyl Chloride

AP-6137

< BKGD
< BKGD
< BKG&D
1, 400a
6.4

ND

ND

NA

ND

2.5

15

ND

Tabl e 4-5

EXPCSURE PO NT CONCENTRATI ONS | N GROUNDWATER (19/L)
FROM HUVAN HEALTH RI SK ASSESSMENT

AP- 6138

ND
No Dat a
980
< BKGD
ND
ND
ND
NA
ND
2.7
73

2
17.2
ND
ND
ND
ND
ND
ND
ND
ND

FORT WAI NVRI GHT, ALASKA

AP- 6139

74
360

5, 800a

666, 7676666675666

CPERABLE UNI

T4

FW.F- 02 FW.F- 03

ND
< BKGD
ND
< BKG@a
ND
ND
ND
NA
ND
ND
ND
ND
ND
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< BKG = Less than the background concentration for the anal yte.
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ND = Not detected.
R = Data rejected for use in the human health ri sk assessnent.
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Landfill
AP- 5585
AP- 5588
AP- 5589
AP- 5591
AP- 5593
AP- 6133
AP- 6134
AP-6136
AP-6137
AP-6138
AP- 6139
FW.F- 03
FW.F- 04
WLF- 01

WLF- 02

Coal Stor

3559Aa
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3595- 025a
3595- 038a
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AP- 5508
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AP-5511
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coPC =

Sanpl e Location

age Yard
a Potenti al
Cheni cal of potenti al
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Table 4-6

POTENTI AL RVE RI SKS: ON-SI TE GROUNDWATER
FROM HUVAN HEALTH RI SK ASSESSMENT
OPERABLE UNIT 4
FORT WAI NVRI GHT, ALASKA

Cancer Risk

2E- 07
3E-03
1E-04
7E- 07
3E-05
3E-05
3E-04
3E-05
4E- 05
2E-03
BE- 06
7E- 07
3E- 07

3E-06
4E- 06
7E- 06
1E- 06
5E- 06

1E-03

5E- 06
53-05
5E- 06
9E- 07
6E- 06
1E-05
3E- 07
1E-06
9E- 07
2E-04
4E- 04

ri sks associated with current groundwater use from existing wells.

Car ci nogeni ¢ or noncarci nogeni ¢ COPCs not det ect ed.

Hazard | ndex

7E+00
1E+01
9E+00
8E+00
4E+00
3E-01
3E-01
7E+00
8E+00
8E- 01
4E+01
5E+00
1E+01
4E+00
5E+00

2E- 02
1E+01
6E+00
1E+01
3E+00
2E+00

2E+00
73+00
1E+00
4E- 01
5E-
8E-03
5E-02
3E-02

2E-02
1E- 03
6E-01
5E-02

RVE =

Reasonabl e maxi mum exposur e.



<I MG SRC 1095150K>
<I M5 SRC 1096150L>
<I M5 SRC 1096150M>
<I M5 SRC 1096150N>

5.0 DESCRI PTI ON OF ALTERNATI VES
51 NEED FOR REMEDI AL ACTI ON

Actual or threatened rel eases of hazardous substances fromthe OJ 4 source areas, if not addressed by the
response actions selected in this ROD, may present a threat to human health, welfare, or the environnent.
Renmedi al action is necessary at the Landfill and CSY to protect human health and the environnent.

Goundwater is the only source of potable water for Fort Wainwight. The Fort Vainwight aquifer is
unconfined except in areas of pernafrost. The presence of discontinuous permafrost in the OJ4 source areas
creates a conpl ex groundwater hydrology that is difficult to characterize or nodel. Contaninated soil and
Landfill waste act as an ongoi ng source of contam nation to the groundwater. Renedial action is recomended
to protect groundwater.

5.1.1 Landfill Source Area

The specific reasons for conducting renmedial actions at the Landfill source area are provided below, with the
primary enphasis being protection of groundwater:

. VOCs and sem -vol atil e organic conmpounds in groundwater, downgradient of the Landfill, are
present at concentrations above federal MLs; and

. VOCs and sem -VCCs in groundwater pose a potential risk to downgradi ent groundwater users.
The Chena River is |located approximately 0.25 mle hydraulically downgradi ent of the Landfill. The

groundwat er intakes for the Gty of Fairbanks are downgradi ent of this |ocation and within close proximty of
the Chena River. The RI/FS determ ned that groundwater generally flows in a southwest direction toward the

Chena River in the shallow aquifer zone at the Landfill. Limted sanpling did not indicate contanination in
t he subpermafrost aquifer zone, which flows in a westerly direction. Al though contam nation was not found in
the deep aquifer, the conplexity of the aquifer conditions at the Landfill source area made it difficult to

deterni ne whether all potential thaw channels were identified. Potential thaw channels could transport

contami nants to the deeper aquifer, which travels in a western direction, or novenent under the Chena River
to the southern side of the main post area may occur. It was determ ned by the project managers that adequate
and sufficient infornmation about Landfill subsurface hydrol ogy exists and that further investigationis
unlikely to result in significant additional information that could be used in renedial decision naking.

5.1.2 Coal Storage Yard Source Area

The specific reasons for conducting renedial actions at the CSY are provided below, with the primary focus
bei ng protection of groundwater:

. VOCs and sem -VQOCs in groundwater, underlying the CSY, are present at concentrations exceedi ng
federal MCLs;

. VQOCs and seni-VOCs in groundwater present a potential risk to downgradient users; and

. Pet rol eum and BTEX-cont am nated surface and subsurface soils act as a continui ng source of

groundwat er contam nati on because of shall ow aquifer conditions and annual groundwater
fluctuati ons. These contam nants are present at concentrations above State of Al aska
requirenents for soil cleanup.

The RI/FS determ ned that groundwater generally flows in a northwest direction at the CSY. The nmi n post
potabl e water supply wells are located |l ess than 900 feet downgradi ent of the source, in the sane aquifer and
at approxi mately the sane depths as the identified groundwater contam nation at the CSY. Backup potable
supply wells are located within 500 feet of the CSY. Active soil and groundwater treatment is necessary to
contain this plune and prevent mgration.

52 REMEDI AL ACTI ON OBJECTI VES

Tabl e 5-1 summari zes the chemi cal -specific cleanup goals for groundwater at the Landfill.



5.2.1 Landfill Source Area

The remedi al action objectives (RAGCs) for the Landfill are as follows:
5.2.1.1 G oundwat er
. Restore groundwater to its beneficial use of drinking water quality within a reasonable tine
frane;
. Reduce further mgration of contam nated groundwater fromthe source areas; and
. Prevent use of groundwater containing contam nants at |evels above federal MCLs and Al aska

Water Quality Standards (AWX; 18 Al aska Administrative Code [AAC] 70); and
. Use natural attenuation to attain AWXS (18 AAC 70).
5.2.2 Coal Storage Yard Source Area
Tabl e 5-2 summari zes the chemi cal -specific cleanup goals for groundwater and soil at the CSY.

The RAGCs for the CSY are as foll ows:

5.2.2.1 G oundwat er
. Restore groundwater to its beneficial use of drinking water quality within a reasonable tine
frane;
. Reduce further mgration of contam nated groundwater fromthe source areas;
. Prevent use of groundwater containing contam nants at |evels above federal MCLs and AWXS (18
AAC 70); and
. Use natural attenuation to attain AWNXS (18 AAC 70).
5.2.2.2 Soi |
. Prevent nmigration of soil contami nants to groundwater that could result in groundwater

contani nati on and exceedances of federal MCLs and AWX (18 AAC 70).
5.3 GOALS OF REMEDI AL ACTI ON

The overall goal of a renedial action is to provide the nost effective nechanismfor protecting human heal th
and the environment from contam nated nedia associated with a site. To facilitate selection of the nost
appropriate renedial action, source area-specific cleanup objectives that specify the contani nants of concern
in each medi um of interest, exposure pathways and receptors, and an acceptabl e contam nant |evel or range of
levels that is protective of human health and the environment have been devel oped. The renedi ation goal s
identified in Tables 5-1 and 5-2 have been established for the specific contam nants of concern deternined to
require remedi al action at both source areas. These goals are intended for the areas where active renediation
will occur.

RAGs are based on either human health risk estimates that exceed or fall within 1 x 10-6 to 1 x 10-4 risk
range or federal and state applicable or relevant and appropriate requirenents (ARARs). Al groundwater RAGCs
are based on federal or state MCLs with the exception of 1,1,2,2-trichloroethane. A x 10-4 RAO was sel ect ed
for this contamnant. This level is consistent with RAGs established for other solvents for the QU4 source
areas. An RAO for vinyl chloride is provided even though MCL exceedances have not been detected to date at
the Landfill. This cleanup goal is specified to provide for action in the event that the vinyl chloride
concentration increases as degradation of TCE occurs.

Monitoring at the Landfill and CSY will be conducted to ensure that RACs are achi eved. The goal of this
nonitoring will be:

. To ensure that no off-source migration of contam nants is occurring;
. To indicate contam nant concentration and conpliance with federal MLs; and

. To determ ne whether natural attenuation is occurring at the source areas.



54 SI GNI FI CANT APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

A full list of ARARs can be found in Section 8. The following ARARs are the nost significant regul ations that
apply to the renedy selections for the Landfill and CSY
. Federal and state MCLs are relevant and appropriate for groundwater. This sets the active

remedi ati on goals for groundwater. AWX (18 AAC 70) are al so applicable; and

. Al aska G| Pollution regulations are applicable, and Al aska regul ations for |eaking USTs are
rel evant and appropriate. These regul ations require cleanup of petrol eumcontam nated soils to
protect groundwater quality.

5.5 DESCRI PTI ON OF ALTERNATI VES
5.5.1 Landfill Source Area
Renedi al alternatives for the Landfill are described bel ow. Nunerous assunptions were nade in order to

deternmine cleanup tinme franes. These val ues shoul d be considered as estinates, but are conparable within the
alternatives provided for this source area

5.5.1.1 Alternative 1: No Action

The no-action alternative for the Landfill source area involves no environnental nonitoring, institutiona
controls, or remedial action and would | eave the VOG- and sem - VOC-cont am nated groundwater in its present
state. The landfill materials would continue to be subjected to surface water runoff and infiltration, as

wel | as vertical seepage, which could cause surface water contam nation and further contam nation of the
groundwat er. The groundwater plume would continue to nmigrate in the direction of groundwater flow through the
downgr adi ent portion of the aquifer, potentially discharging to or mgrating beneath the Chena River

Devel opnent of the no-action alternative is required by the NCP to provide a basis of conparison for the
remai ning alternatives, serving as a baseline reflecting current conditions w thout any cleanup effort. The
no-action alternative was eval uated consistent with NCP requi rements. No present worth, capital, operation
and nmi ntenance (08, or groundwater nonitoring costs are associated with this no-action alternative

5.5.1.2 Alternative 2: Institutional Controls Natural Attenuation, and G oundwater
Moni t ori ng/ Eval uati on

Institutional controls for the Landfill source area could include access restrictions (i.e., posted signs,
fencing around the inactive portion of the Landfill, 6-foot industrial-grade security fence with appropriate
entry gates, deed restrictions on future land use, restrictions on groundwater well installation
restrictions on the use of wells, and well use advisories). No action that woul d reduce the source of

contam nation to the groundwater (i.e., leaching of Landfill wastes) would occur. The VOC and

sem - VOC- cont am nat ed groundwater would remain as it currently exists at this source area, thereby not
reduci ng contani nant concentrati ons except through natural processes. However, institutional controls would
decrease or ninimze human or wildlife exposure to contam nants. Periodic inspections and mai ntenance of the
institutional controls would be conducted

Nat ural attenuation occurs over time and is the reduction of contam nant concentrations in the environnent

t hrough bi ol ogi cal processes (aerobic and anaerobi c bi odegradati on and pl ant and ani mal uptake), physical
phenonena (advection, dispersion, dilution, diffusion, volatilization and sorption/desorption), and chem ca
reactions (ion exchange, conplexation, and abiotic transformation). Transport (dilution) appeared to be the
primary mechanismin the natural attenuation process for groundwater contam nants because of the proximty of
the Chena R ver to the area of known groundwater contam nation. Using a conservative average cal cul ated

gradi ent of 0.0005 foot per foot (foot/foot), 25%porosity, and a hydraulic conductivity of 600 feet per day
(feet/day), a groundwater velocity of 1.2 feet/day was cal cul ated. Mgration of the groundwater woul d
progress toward the Chena River (approximately 1,500 feet downgradient) over a period of approxi mately 3.5
years. In order to account for sorption/desorption characteristics of the groundwater contam nants, a genera
retardation factor of 10 was applied to the estimate, resulting in a mgration tine of 35 years. Because of
the conpl ex nature of the aquifer, and limted subsurface data over the 1,500-foot migration path, a
conservative uncertainty factor of 50% was applied to the estinmated 35-year migration, which resulted in an
overal | 'groundwater attenuation of 70 years. It is estimated that an additional 15 years would be required
for contanmination in soils (i.e., Landfill waste) to naturally attenuate and cease acting as a source of
contam nation to groundwater. This results in an estinated time frame of 85 years for groundwater to
naturally attenuate to cl eanup standards. However, because numerous assunptions were nade in this estimate
and because no source control will be provided, it is likely that the actual time frame for Landfill material
degradation will be much longer. This would result in a longer period of tinme to achieve A aska Water Quality
St andar ds.



Envi ronnental nonitoring would be performed to obtain informati on on the effectiveness of the attenuation
process in renediating the contam nation as well as to track the extent of contami nant mgration fromthe
site. To the extent practicable, this would be conducted using existing wells that are screened in geol ogi cal
zones hydraulically connected with the contami nation source, supplemented by installing groundwater

nmoni toring wells when required. Upgradient wells would be used to provide informati on on the background
groundwater quality at a source. Downgradient wells would be used to nonitor the extent of contam nant
mgration, change in flow direction, or the occurrence of degradation products to protect downgradi ent
drinking water wells.

Moni toring woul d include analysis for the contam nants that exceeded the MCLs and RBCs as specified in the
RAGCs for the Landfill source area. Sanple collection, analysis, and data eval uati on would continue unti
sufficient data regardi ng changes in contam nant plune mgration and attenuation rates are gathered.

Eval uati on woul d include potential seasonal fluctuations in groundwater contam nant concentrations. The
frequency of monitoring would be specially defined during the post-ROD activities.

The total estinmated present worth cost of this alternative is $1,091, 000, which includes $82,000 for capital
costs, $10,000 for annual O&M and $999, 000 for annual groundwater nonitoring. For costing purposes, it was
assuned that the fencing would be installed around the area of contami nation (i.e., inactive portion of the
Landfill) and that there would be one nonitoring event per year for 30 years. The estinated tine frame for
cl eanup goals to be achieved and for nmonitoring to be performed was 85 years.

5.5.1.3 Alternative 3: A phased approach invol ving capping of the soils in the older, inactive
portion of the Landfill, natural attenuation of groundwater; groundwater
moni toring/ eval uation; and institutional controls. Phase 2, if necessary, would involve
eval uation and inplementation of an active groundwater treatnent system

Alternative 3 is a phased approach, with Phase 1 involving capping of the older, inactive portion of the
Landfill with | ow perneable soil; natural attenuation of groundwater; groundwater nonitoring and eval uation
and institutional controls. Phase 2 would involve eval uation and inplenmentation of an active groundwater
treatnent system (as described in Landfill Alternative 4), if deened necessary. Reference Landfil

Alternative 2 for a description of institutional controls, natural attenuation, and groundwater mnonitoring
for the Landfill source area. It is anticipated that the capping of the inactive portion of the Landfill will
constitutes a final cover under ADEC regul ations. The active portion of the Landfill will be capped at the
time of closure, as required by ADEC, however, this will not be acconplished under CERCLA.

The cap for the inactive portion of the Landfill would be single-layered and consist of native soils with
perneability no greater than 1 X 10-5 centineters per second (cmisec). In addition, the thickness of the
infiltration and erosion layer will be a mninumof 18 and 6 inches, respectively. The area requiring a cap
is estinated to be 350,000 square feet (approxi mately 8 acres) using an estimted 26,000 cubic yards of soil

Vegetative renoval, site regrading, and active Landfill access will be done before cap installation. This cap
will cover the area of the known petroleumspill. This |ayer would be suitable to naintain native vegetative
growth or grasses, as required by RCRA and ADEC for Landfill closure. In the event that the cap does not

pronmote natural drainage, drainage control structures such as dikes, berns, or waterways would be installed
to renove water and prevent ponding and erosion. The cap woul d require periodic naintenance (probably once a
year); however, nore frequent inspections will be conducted during the first six nonths because probl ens such
as erosion, settlenment, or subsidence would nost |ikely appear during this tinme frane. Proper and tinely

nmai nt enance of any defects would be required to preserve the integrity of the cap. Mintenance woul d be
limted to periodic nmowing of the vegetation or grass to prevent naturally occurring invasion by deep-rooted
vegetati on and/or burrowi ng aninals. The need for a gas collection systemw || be addressed during design;
however, in the event a systemis deened necessary, one possible scheme that could be inplenmented invol ves
installing vertical gas wells over 25% of the inactive portion of the Landfill at an average depth of 10 feet
into the Landfill wastes.

Under Phase 1, existing groundwater contam nation would neet RAGs through natural attenuation, thus providing
a permanent renedy for groundwater contam nation. Because the soils would be capped and surface water flow
controll ed, production of |eachate is expected to significantly decrease; therefore, groundwater would be
expected to naturally attenuate faster than if no cap were placed on the soils. For costing purposes, natural
attenuation of groundwater to federal MCLs was estimated to take 70 years, as detailed in Landfil

Alternative 2. G oundwater nonitoring/evaluation would be performed to assess when the groundwater has
natural ly attenuated and to evaluate any inpact to downgradi ent receptors. The point of conpliance for

achi eving renediation goals will be at the downgradi ent edge of the Landfill in the known thaw channel s,
utilizing existing wells to the extent practicable. In the event it is found, through nonitoring, that

natural attenuation of groundwater is not progressing as expected, or that there is not a significant
reduction in | eachate, or that site conditions change, or it is deternined that human or ecol ogical receptors
are being adversely inpacted, Phase 2, which calls for evaluation of inplementation of an active groundwater
treatnment system would be initiated. Should an active groundwater treatnent system be necessary, it would



be designed to reduce contam nants in groundwater to bel ow MCLs or RBCs as specified in the RAGs, after which
it would be left to naturally attenuate to AWES.

Cost data generated for this alternative is based on expected Phase 1 activities only. In the event that
Phase 2 is considered necessary, cost data will be generated at that time. The total estimated present worth
cost of this alternative is $1, 620,000, which includes $476,000 for capital costs, $150,000 for annual Q&M
and $994, 000 for annual groundwater nonitoring. For costing purposes, it was assumed that the fencing woul d
be installed around the area of contam nation (i.e., inactive portion of the Landfill) and that there woul d
be one nonitoring event per year. The estimated tinme frame for cleanup goals to be achieved and for
nonitoring to be perfornmed was 70 years.

5.5.1.4 Alternative 4: On-Site Treatnent of Goundwater Via Extraction and Treat ment
(Air Stripping with Liquid-Phase Carbon Adsorption of Utraviolet Oxidation),
G oundwat er Monitoring/ Evaluation, and Institutional Controls

Alternative 4 involves on-site groundwater treatnent via extraction and treatnent (air stripping with

i qui d- phase carbon adsorption, or ultraviolet [UV] oxidation), groundwater nonitoring/evaluation, and
institutional controls. Reference Landfill Alternative 2 for a description of institutional controls and
groundwat er nmonitoring for the Landfill source area. Because air stripping is detrinentally affected by cold
tenperatures and the costs for both air stripping and W oxidation are conparable, W would be favored. Oher
t echnol ogi es coul d be consi dered during detail design.

G oundwater treatment for this alternative includes extraction, through wells and punps, and treatnent of
groundwat er aboveground to reduce VOG- and sem -VOC contam nated concentrations to bel ow MCLs or RBCs, as
specified in the RAGs. The groundwater extraction systemwould be designed to hydraulically contain the
contami nant plune and keep contam nants frommgrating farther through the aquifer by installing
approximately six wells, at an estinated depth of 5 feet below the top of the aquifer. These wells would
extract a total of approxinmately 150 gallons per mnute (gpm). Recharge is expected to be instantaneous
because of the aquifer characteristics. The W oxidation treatnent systemwoul d produce no vapors. A
clarifier, sand filter, or bag filter nmay be incorporated following U oxidation to renove extracted netals
such as arsenic and manganese to bel ow appropriate regulatory standards (i.e., National Pollutant D scharge
El i mi nation System [ NPDES] discharge limts). The treated groundwater woul d be directly discharged to the
Chena River via an open channel or piping. After initiation of the groundwater extraction and treatnment
system a groundwat er nonitoring/eval uation programwoul d be inplenmented. This programwould nmonitor the
progress of renediation and proper operation of the groundwater treatnment system conply with NPDES di scharge
limts through sanpling and anal ysis of the discharge effluent, and be used to nodify the extracti on system
to make it nore effective.

A sinple volunetric calculation was used to estinate the cleanup tine due to the nature of the groundwater
contam nants at the Landfill source area. A radius of 210 feet around each proposed recovery well, a
saturated thickness of 75 feet (which accounts for vertical transport), and a porosity of 25%was used to
define the vol une of groundwater contami nation requiring remediation. Applying the | ower potential recovery
rate of 75 gpmresulted in one pore volunme renoval in approximately 0.5 per year. Using a 10-pore-vol une
renoval to account for sorption/desorption processes resulted in a five-year estimte. However, because of
the conpl ex nature of the aquifer matrix and uncertain inpact of the permafrost on contam nant recovery, a
renmoval efficiency of 50% was used to conpute the estinated cleanup tinme of 10 years for groundwater. Because

Landfill waste woul d have to bi odegrade before | eaching to groundwater would cease, it is expected that 25
years woul d be required for groundwater to reach MCLs or RBCs through treatnent. AWXS woul d be net through
natural attenuation. Actual flow rates, well |ocations, optimmnunber of wells, and actual tine frame

estimates woul d be deternined during the design phase.

The total estinmated present worth cost of this alternative is $8, 365,000, which includes $1, 319, 000 for
capital costs, $6,228,000 for annual O%M and $818, 000 for annual groundwater monitoring. For costing
purposes, it was assuned that the fencing would be installed around the area of contam nation (i.e., the
inactive portion of the Landfill) and that there would be one nonitoring event per year. The estinmated tinme
frame for cleanup goals to be achieved and for nonitoring to be perforned was 25 years.

5.5.1.5 Al ternative 5: Capping of the AOder, Inactive Portion of the Landfill, On-Site
Treatment of G oundwater Via Extraction and Treatnment (Air Stripping with
Li qui d- Phase Carbon Adsorption or Utraviolet Oxidation), G oundwater
Moni t ori ng/ Eval uation, and Institutional Controls

Alternative 5 invol ves capping of the older, inactive portion of the Landfill and on-site treatnent of
groundwat er via extraction and treatnent (air stripping with |iquid-phase carbon adsorption or W oxidation),
groundwat er nonitoring/evaluation, and institutional controls. Reference Landfill Alternatives 2 and 4 for a

description of institutional controls and groundwater nonitoring as well as a description of the groundwater



extraction and treatnent systemfor the Landfill source area.

The total estinmated present worth cost of this alternative is $6,033,000, which includes $1, 709, 000 for
capital costs, $3,831,000 for annual O&%M and $493,000 for annual groundwater nonitoring. For costing
purposes, it was assunmed that the fencing would be installed around the area of contam nation (i.e., the
inactive portion of the Landfill) and that there would be one nonitoring event per year. The estimated tinme
frame for cleanup goals to be achieved and for nonitoring to be perfornmed was 10 years

5.5.2 Coal Storage Yard Source Area

Prelimnary renedial alternatives for the CSY area are described bel ow. Numerous assunptions had to be nade
in order to determne cleanup tinme franes. These val ues shoul d be considered as estimtes, but are conparabl e
within the alternatives provided for this source area

5.5.2.1 Alternative 1. No Action

The no-action alternative for the CSY source area involves no environnental nonitoring, institutiona
controls, or renedial action and would | eave the petrol eum contam nated soils and VOC- and sem -

VOC- cont ami nated groundwater in their present state. The contam nated soils would continue to be subjected to
surface water runoff and infiltration, as well as vertical seepage, which could cause surface water
contamination and further contam nation of the groundwater. The groundwater plunme would continue to migrate
in the direction of groundwater flow through the downgradi ent portion of the aquifer, potentially affecting
the Post drinking water wells and the Chena River. Devel opment of the no-action alternative is required by
the NCP to provide a basis of conparison for the remaining alternatives, serving as a baseline reflecting
current conditions wthout any cleanup effort. The no-action alternative was eval uated consistent with NCP
requirenents. No present worth, capital, OG&M or groundwater nonitoring costs are associated with this
no-action alternative

5.5.2.2 Alternative 2: Institutional Controls, Natural Attenuation, and G oundwater
Moni t ori ng/ Eval uati on

Institutional controls for the CSY source area woul d include access restrictions (i.e., posted signs, deed
restrictions on future land use, restrictions on groundwater well installation, restrictions on the use of
well's, and well use advisories). The contam nated soils and groundwater would remain untreated, thereby not
reduci ng contani nant concentrations or the threat to Post water supply wells. However, institutional controls
woul d decrease or minimze human or wildlife exposure to contam nants. Periodic inspections and nai ntenance
of the institutional controls woul d be conducted

Natural attenuation occurs over tine and is the reduction of contani nant concentrations in the environment

t hrough bi ol ogi cal processes (aerobi c and anaerobi c bi odegradati on and pl ant and ani mal uptake), physica
phenonena (advection, dispersion, dilution, diffusion, volatilization, and sorption/desorption), and chem ca
reactions (ion exchange, conplexation, and abiotic transformation). Estinmation of natural attenuation rates
of soil contamination at the CSY consisted of evaluation of two primary nechani snms: degradation and
transport. Because of the characteristic slowrate of fuel degradation, it is not considered a significant
factor in the attenuation process. However, transport or |eaching of soil contam nation to the groundwater
appears to represent a nmajor factor in the attenuati on process. Based on an annual groundwater recharge rate
of 6 inches per year and considering reductions of soil contam nant concentrations due to |eaching over tine,
it is estinmated that attenuation of the soil contam nation will be acconplished in 15 years.

G oundwat er natural attenuation rates at the CSY area were estinmated sinilar to the natural attenuation rates
at the Landfill area. The major difference is that a conservative average cal cul ated gradi ent of 0.0021
foot/foot was used to yield a groundwater velocity of 5 feet/day at the CSY area. Mgration of groundwater
woul d progress toward the Chena River (approxinmately 2,000 feet downgradi ent) over a period of approximately
one year. This contam nant plunme would intercept Post water supply wells, |ocated 900 feet fromthe CSY,

bef ore reaching the Chena River. To account for sorption/desorption characteristics of the groundwater
contami nants, a general retardation factor of 10 was applied to the estinmate, resulting in a nmigration tinme
of 10 years. Because of the conplex nature of the aquifer and limted subsurface data over a 2, 000-f oot
mgration path, a conservative uncertainty factor of 50%was applied to the estimated 10-year nigration

whi ch produced an overall groundwater attenuation of 20 years. Because the contam nants in the soil woul d
have to naturally attenuate before the groundwater could do so, groundwater is expected to naturally
attenuate to AWXS in 35 years

Envi ronnental nonitoring and data evaluation will be perfornmed to obtain infornmation on the effectiveness of
the attenuation process in renmediating the contam nation as well as to track the extent of contam nant
mgration fromthe site. To the extent practicable, this will be conducted using existing wells that are
screened in geol ogi cal zones hydraulically connected with the contam nation source, supplenented by



installing groundwater nonitoring wells when required. Upgradient wells would be used to provide infornation
on the background groundwater quality at a source. Downgradi ent wells would be used to nonitor the extent of
contam nant nigration, change in flow direction, or the occurrence of degradation products that coul d affect
downgr adi ent drinking water wells. Mnitoring requirenments that would be followed will target the

contami nants that were found to exceed the MCLs and RBCs, as specified in the RAGs for the CSY source area.
Sanpl e col |l ection and anal ysis woul d continue until sufficient data regardi ng changes in contam nant plume
mgration (including potential seasonal fluctuations in groundwater contam nant concentrations) are gathered.
The frequency of nonitoring will be specially defined during the post-ROD activities.

The total estinmated present worth cost for this alternative is $955, 000, which includes $53,000 for capital
costs, $8,000 for annual &M and $894, 000 for annual groundwater nonitoring. The estimated tine franme for
cl eanup goals to be reached and for nonitoring to be performed was 35 years.

5.5.2.3 Alternative 3: Excavation and Of-Site Treatnment of Soils Via Low Tenperature
Thermal Desorption, Natural Attenuation, G oundwater Monitoring/Eval uation,
and Institutional Controls

Alternative 3 involves excavation and treatment of soils through | owtenperature thernal desorption (LTTD),
natural attenuation of groundwater, groundwater nonitoring/evaluation, and institutional controls. Reference
CSY Alternative 2 for a description of institutional controls, natural attenuation, and groundwater
nonitoring for the CSY source area.

Approxi mately 223 cubic yards of petrol eumcontaninated soils in the CSY area require renedi ati on. Excavation
woul d be easy to inplement in two of the areas of contami nation within the CSY source area because they woul d
be excavated to relatively shall ow depths and groundwat er woul d not be encountered. However, at the third
area, excavation would not be feasible after groundwater was encountered (between 20 and 25 feet BGS; see
Figure 5-1). The remaining soils, which could be highly contam nated, would be left in-place to naturally
attenuate. Verification sanpling would be perfornmed, and excavated areas woul d be backfilled with clean soil.

Excavation of the contam nated soil would require a preparation programfor the areas of excavation within
the CSY area, including clearing and grubbing of the site and construction of a decontamn nation pad.

Excavat ed contaminated soils would be tenporarily stored on site in a designated staging area. This area
woul d be constructed using an inpernmeable liner, surface water controls, a | eachate collection system and a
cover.

The total estinated present worth cost for this alternative is $983, 000, which includes $126,000 for capital

costs, $8,000 for annual &M and $849, 000 for annual groundwater nonitoring. Costs are sensitive to the tons
of soil to be treated by LTTD. For costing purposes, it was assuned that there would be one nonitoring event

per year. The estimated tine franme for cleanup goals to be reached and for nmonitoring to be performed was 20
years.

5.5.2.4 Alternative 4: Excavation and Of-Site Treatnment of Soils Via Low Thernal
Tenperature Desorption, On-Site Treatnment of G oundwater Via Extraction and
Treatment (Air Stripping with Liquid-Phase Carbon Adsorption or Utraviol et
Oxi dation), Goundwater Mnitoring/Evaluation, and Institutional Controls

Alternative 4 invol ves excavation and treatment of soils through LTTD as described in CSY Alternative 3,
on-site treatnent of groundwater via extraction and treatnment (air stripping with |iquid-phase carbon
adsorption or WV oxidation), groundwater mnonitoring/evaluation, and institutional controls. Because air
stripping is detrinmentally affected by cold tenperatures and the costs for both air stripping and W

oxi dation are conparable, W would be favored. Reference CSY Alternative 2 for a description of institutional
controls and groundwater nonitoring for the CSY source area.

The groundwat er extraction systemfor the CSY source area would consist of an estimated seven extraction
well's, approxi mately 5 feet below the top of the aquifer, punping groundwater at a total estimated rate of 70
to 140 gpm A variability in the proposed punping rates is due to uncertainty in the transmssivity of the
aqui fer matri x. For purposes of cost estimating, the higher estinated flow rate would be used as the proposed
flowrate for each of the recovery wells.

A sinmplified volunmetric cal cul ati on was used because of the nature of the groundwater contam nants at the
site. Aradius of 180 feet around each of the proposed recovery wells, a saturated thickness of 75 feet

(whi ch accounts for vertical transport), and a porosity of 25%were used to define the volune of groundwater
contamination requiring renedi ation. Applying the | ower potential recovery rate of 70 gpm accounting for
sorption/desorption processes, and using the renoval efficiency of 50% resulted in an estimated cl eanup tine
of eight years for the treatment of groundwater to federal MCLs, with natural attenuation to AWES.

Contami nated soils will be renpved to the extent practicable. However, excavati on would not be feasible after



groundwat er was encountered (between 20 and 25 feet BGS). The remaining soils would be left in place to
natural |y attenuate. However, for purposes of cost estimating, it was assuned that all contam nated soils
were excavated, thereby renoving the source of groundwater contam nation and elimnating contani nant | eaching
to groundwater. Using the source renmoval assunption, the tine required to treat the aquifer woul d be
relatively short. Actual flow rates, well |ocations, optimmnunber of wells, and actual tine frame estimates
woul d be determ ned during the design phase.

The total estimated present worth cost for this alternative is $3,113,000, which includes $1, 114, 000 for
capital costs, $1,627,000 for annual O%M and $372,000 for annual groundwater monitoring. The nost sensitive
costs for this alternative were found to be associated with the tons of soil treated via LTTD, discussed in
Alternative 3. Additionally, costs were found to be sensitive to the flow rate for the groundwater

punmp- and-treat system The estimated tinme frane for cleanup goals to be reached and for nonitoring to be
perforned was eight years.

5.5.2.5 Alternative 5: In Situ Treatnent or soils Via Vacuum Extraction System
Enhanced by Steam |Injection or Bioventing, Natural Attenuation, G oundwater
Moni t ori ng/ Eval uation, and Institutional Controls

Alternative 5 involves treatnent of soils in place through a vapor extracti on system (VES), which could be
enhanced by steaminjection and bioventing, natural attenuation of groundwater, and institutional controls.
Ref erence CSY Alternative 2 for a description of natural attenuation, groundwater nonitoring, and
institutional controls for the CSY source area. This systemwoul d be operational year-round.

The VES collects soil vapors fromthe subsurface soils by applying a vacuum at a series of extraction points.
The vacuum woul d draw vapors fromthe contam nated soils and woul d decrease the pressure around the soi
particles, thereby releasing additional volatiles. This vapor renoval could be maxi m zed by the use of

"pul sed venting," where the bl ower would be turned off and on to allow the soil vapor to re-equilibrate, or
by venting different conbinations of wells to change the flow field. Under current air quality regul ations,
no off-gas treatnent is required. This systemcould be enhanced by bioventing, which injects clean air into
the soils through a separate air injection system This re-injection of clean air enhances air novenent
through the soil and stinulates biodegradation. Air injection also assists in controlling flow paths of the
extracted vapor, which results in nore efficient contam nant renoval. Bioventing, if chosen as an enhancenent
to VES, would be eval uated before inplenmentation and tested during the Design Verification Study.

Steaminjection could be used rather than bioventing to thermally enhance vacuum extraction. Steam woul d be
injected into the contam nated soils through the injection wells to help volatilize the organics in the soil
These vol atilized organics would be recovered through the extraction wells. Steaminjection would al so be
expected to thaw the soil during the winter nonths. Steaminjection, if chosen as an enhancenent to VES
woul d be eval uated before inplementati on and tested during the Design Verification Study.

The VES woul d be designed so that its flow rate would be capable of handling three tinmes the volune of the
injection rate; however, pilot or field tests would be conducted in the source areas of the CSY to determ ne
the actual site-specific design parameters. Those paraneters include the determi nation of the gas
perneability and obtainable flow rates, the radius of influence, initial and final off-gas concentrations
fromthe VES, water |evel changes, and vacuumwel|l pressures for full-scale design and inplenentation
Regul ar nonitoring of the enhanced VES system would be done to ensure the progress of cleanup, to estinmate

t he vol ume of petrol eum hydrocarbons renmoved by the system and to establish a tinetable for conpletion of
the project.

For costing purposes, it is assumed that the major conponents of the enhanced VES system woul d include two
injection wells and two extraction wells; bel ow ground pol yvinyl chloride piping, valves, sanpling ports, and
vacuum gauges; an injection and extraction centrifugal blower; an air/water separator; and a heat exchanger
The centrifugal blower woul d be housed in a tenporary building. The VES woul d consi st of expl osi on-proof

equi prent and automatic safety devices that woul d deactivate the systemif the treatnent building interior

at nrosphere were to exceed 20% of the |ower explosive limt. Any water extracted fromthe air/water separator
will be treated by a carbon filtration system Costs for enhancements to the VES system if incorporated into
the design, are considered mininmal and will be calculated into the construction cost estimates during the
Remedi al Desi gn

The total estinmated present worth cost for this alternative is $1, 046,000, which includes $153, 000 for

capital costs, $115,6000 for annual O%M and $778,000 for annual groundwater mnonitoring. Because of climatic
conditions at Fort Vainwight, it is estimated that the VES woul d operate for three years to achieve RAGs. In
order for the groundwater to begin to naturally attenuate, the soil needs to be fully renediated. Wth
groundwater estinated to naturally attenuate to AW in 20 years after the soil is remediated, a total of 23
years is required for the renediation of both soils and groundwat er



5.5.2.6 Alternative 6: In Situ Treatnent of Soils Via Vacuum Extraction Enhanced by
Steam I njection or Bioventing, In Situ Treatnent of Goundwater Via Ar
Spar gi ng, Groundwat er Nonitoring/Evaluation, and Institutional Controls

Alternative 6 involves treatnent of soils in place through a VES, which could be enhanced by steaminjection
or bioventing as discussed in CSY Alternative 5. Contanmi nated groundwater would be treated on site via air
spargi ng and groundwat er nonitoring/eval uation. Reference CSY Alternative 2 for a description of groundwater
nmonitoring and institutional controls for the CSY source area. Two najor differences distinguish the air
spargi ng system (AS) fromthe VES/ bioventing or steaminjection systens described in CSY Alternative 5
First, with AS, the air is injected below the groundwater table, unlike VES/ bioventing or steaminjection n
which the air is injected above the groundwater table to enhance bi odegradation of VOCs and to pronote their
novenent to extraction wells. Secondly, each injection well of the AS systemwould be collocated with an
extraction well to capture the vadose zone air streamthat carries volatile hydrocarbons.

Simlar to VES/ bioventing or steaminjection, the AS systemwoul d consist of extraction and injection wells,
wel | piping, a conpressor and vacuum bl ower, an air/water separator, a heat exchanger, a housing and heating
system and nonitoring devices. For costing purposes, it is assumed that the AS systemwould require 10
injection and 10 extraction wells. Inport and design parameters, such as the radius of influence of the AS
systemat different injection flows and pressure, the radius of influence of the VES, and the pressure and
vacuum requirenents for effective treatnent and effective capture of volatilized materials, could be
determined by pilot testing or by adapting design paraneters fromexisting VES/ AS systens on Fort Wi nwi ght.
For costing purposes, it was estinated that VES coupled with AS woul d take nine years to renediate soil and
groundwat er to neet ADEC soil cleanup goals and for federal MCLs, respectively. Natural attenuation wll be
used to achi eve AWES for groundwater once federal MCLs are net.

Estimati on of cleanup efficiency using air sparging was based on the relative efficiency of the sparging

t echni que conpared with the punp-and-treat technology. Enpirical data on air sparging indicate cl eanup
efficiencies of 25%to 50% greater than for punp-and-treat technol ogy. Assum ng the | ower range of cleanup
efficiency, air sparging woul d operate simultaneously with enhanced VES for nine years to ensure opti num
efficiency.

The total estinated present worth cost for this alternative is $1, 544,000, which includes $364, 000 for

capital costs, $730,000 for annual O&%M and $450, 000 for annual groundwater monitoring. Costs for this
alternative were found to be nbst sensitive to the tine of treatnent via enhanced vacuum extraction. A cost
sensitivity analysis was run for a variation in the time of treatment from m nus one year to plus one year.
In addi tion, enhanced vacuum extraction was found to be cost-sensitive to the tons of soil to be treated. The
estimated tinme frame for cleanup goals to be reached and for nmonitoring to be perforned was nine years



Table 5-1

CHEM CAL- SPECI FI C CLEANUP GOALS FOR GROUNDWATER
LANDFI LL SOURCE AREA
CPERABLE UNIT 4
FORT WAI NVRI GHT, ALASKA

CLEANUP GOALS FOR GROUNDWATER

ARARS TBCs
Site RA RBC
Al aska Site-Specific
Al aska Dri nking State G oundwat er a Remedi al Maxi mum Site
Feder al Water Standards Water Quality Backgr ound Acti on Det ect ed Cl eanup
Anal yte MCL (state MCLs) St andar ds H 10-4 Cor psb (oj ectivec Concentration Goal
O ganics (ug/l)
Benzene 5 5 5 - - ND 5 6.3 5
ci s-1, 2-D chl or oet hene 70 70 - - - ND 70 150 70
1,1, 2, 2- Tetrachl or oet hane - - 2,400 - 35 ND 52 1, 300 5. 2a
1, 1,2-Trichl or oet hane 5 - 9, 400 - - ND 5 10 5
Tri chl or oet hene 5 5 5 - - ND 5 180 5
Vi nyl chloride 2 2 2 - - ND 2 1.3 2
bi s(2- Et hyl hexyl ) pht hal ate 6 6 - 260 220 ND 6 620 6

a Site-specific background groundwater concentration.
b Background concentrations from Corps-recommended background value for Fort Wi nwight.
¢ Goundwater renedi ation goals are based on Region 31 X 10-4 RBCs. There is no federal or state MCL for this contam nant.

Key:
- = Value not established.
ADEC = Al aska Departnent of Environmental Conservation.
ARAR = Applicable or relevant and appropriate requirenent.
Cor ps = United States Arny Corps of Engineers, Al aska District.
HI = Hazard i ndex.
no/L = M crograns per liter,
ML = Maxi mum cont am nant | evel .
ND = Not det ect ed.
RA = Human health risk assessnent.
RBC = Ri sk-based concentrati on.
TBC = To be considered.

TRPH =  Total recoverable petrol eum hydrocarbon.



Tabl e 5-2

CHEM CAL- SPECI FI C CLEANUP GOALS FOR GROUNDWATER
COAL STORAGE YARD SOURCE AREA

CLEANUP GOALS FOR GROUNDWATER

CPERABLE UNIT 4
FORT WAI NVRI GHT, ALASKA

ARARs TBCs
Site RA RBC
Al aska Site-Specific
Drinki ng Wt er Al aska State G oundwat er a Renedi al Maxi mum Site
Feder al St andar ds Water Quality Backgr ound Acti on Det ect ed G eanup
Anal yte MCL (state MCLs) St andar ds HI 10-4 Cor psb Ohj ectivec Concentration Goal
Cl eanup Goal s for G oundwater
O ganics (ug/L)
Benzene 5 5 10d - 250 NA 5 800 5
bi s(2- FAhylhexyl ) pht hal at e 6 6 - - 220 2a 6 110 6
Trichl oroet hene 5 5 5 - - NA 5 56 5
Tol uene 1, 000 1, 000 10d - - NA 1, 000 1 1, 000

Key at end of table.



Table 5-2

CHEM CAL- SPECI FI C CLEANUP GOALS FOR SO L
COAL STORAGE YARD SOURCE AREA
CPERABLE UNIT 4
FORT WAI NVRI GHT, ALASKA

CLEANUP GOALS FOR SA L

Di esel
Gasol i ne/ Unknown
Matri x Score = 39 Di esel - Gasol i ne-
BTEX = 15 ny/ kg range range
Benzene = 0.5 ny/ kg petrol eum petrol eum
VPH = 100 ng/ kg hydr ocar bons hydr ocar bons
EPH = 200 ng/ kg (EPH) (VPH Benzene BTEX
Level Ac >40 100 50 0.1 10
Level B 27 - 40 200 100 0.5 15
Level C 21 - 26 1, 000 500 0.5 50
Level D <20 2,000 1, 000 0.5 100
a Site-specific background groundwater concentration.
b Backgr ound concentrations from Corps-reconmended background val ue for Fort Wi nwight.

C G oundwat er renedi ati on goals are based on federal and state MCLs for organic contamnants in public water supply systems (40 CFR 141. 147
and 18 AAC 80).

d 18 AAC 70, Water Quality Standards. The regul atory level for BTEX is 10 ug/L.

e Level A cleanup goal is applied to the total nmatrix score of 39 due to the soil acting as an ongoi ng source of contam nation to
groundwat er .

Key:

ACC = Al aska Adnmini strative Code.
ADEC = Al aska Departnent of Environnmental Conservation.
ARAR = Applicable or relevant and appropriate requirenent.
BTEX = Benzene, tol uene, ethyl benzene, xylene.
CFR = Code of Federal Regul ations.
Corps = United States Arny Corps of Engineers, A aska District.
ug/L = Mcrograns per liter.
nmg/ kg = M1 1igramper kil ogram
MCL = Maxi mum cont am nant | evel .
NA = Not avail abl e.
RA = Hunman Health Ri sk Assessnent.
RBC = Ri sk-based concentrations.
TBC = To be consi dered.
<I M5 SRC 10961500>



6.0 SUMVARY COF COVPARATI VE ANALYSI S OF ALTERNATI VES

In accordance with federal regulations, the five alternatives for the Landfill source area and the six
alternatives for the CSY source area were eval uated based on the nine criteria presented in the NCP.

6.1 LANDFI LL SOURCE AREA ( COVPARATI VE ANALYSI S OF ALTERNATI VES)
6.1.1 Threshold Criteria
6.1.1.1 Overall Protection of Human Health and the Environnent

Al alternatives with the exception of Alternative 1 (no action) would use institutional controls to prevent
the use of contam nated groundwater until cleanup standards are achieved. Alternative 5 would provide the
greatest protection and degree of cleanup by capping the Landfill material, which protects against future
groundwat er contam nati on, and treatnent of groundwater to address existing contam nation. Alternative 2

woul d provide some protection to human health and the environment through institutional controls, which would
reduce contact with contamination. Alternative 3 does not treat current groundwater contanination but focuses
on source control and thus prevents future groundwater contam nation. However, Alternative 3 does provide for
groundwat er treatnent in Phase 2 of the alternative, which would protect against current groundwater

contanmi nation. Alternative 4 actively renedi ates groundwater but does nothing to control the contam nant
source. Alternatives 3 and 5 woul d reduce | eaching of contami nants to the groundwater by installing a
Landfill cap, thereby reducing the tine required to achi eve groundwater RAGs. Under Alternatives 2 and 3,
groundwat er woul d be nonitored to determ ne whether natural attenuation of contami nants is progressing as
expected. In the event that it does not, the need for an active groundwater treatnent system woul d be

eval uat ed under Phase 2 of Alternative 3. Alternatives 4 and 5 actively treat contam nated groundwater.

6.1.1.2 Conpl i ance with Applicable or Rel evant and Appropriate Requirenents

Alternatives 4 and 5 and Phase 2 of Alternative 3 are expected to achi eve groundwater RAGCs nore rapidly than
the other alternatives. Alternatives 1 and 2 and Phase 1 of Alternative 3 rely on natural processes to slowy
reduce contam nant concentrations in the groundwater. Under Alternative 3, groundwater treatnent wll be

eval uated i f groundwater contam nant concentrations do not decrease over tine. Aternatives 4 and 5 and Phase
2 of Alternative 3 are expected to achieve federal or state MCLs or RAGs through active treatnent, then AWES
t hrough natural attenuation. The functional equival ent of NPDES permt requirenents nust be nmet to discharge
treated groundwater to the Chena River for Alternatives 4 and 5 and Phase 2 of Alternative 3.

ADEC and rel evant and appropriate RCRA solid waste landfill closure requirenents for Fort Vi nwight would be
nmet for Alternatives 3 and 5. Alternatives 1, 2, and 4 would not fulfill the solid waste landfill closure
requirenents for Fort Wi nwight.

6.1.2 Primary Balancing Oriteria

6.1.2.1 Long- Term Ef f ecti veness and Per nanence

Alternatives 3 and 5 are expected to achieve |ong-termeffecti veness and pernanence with respect to

groundwat er cl eanup through either active treatment of groundwater, capping a portion of the Landfill, or a
conbi nation of both. Alternative 4 is expected to achieve |long-termeffectiveness and pernmanence w th respect
to groundwater cleanup but does nothing to prevent continued | eaching of Landfill contaninants to the

groundwat er. None of the contam nants woul d be addressed by Alternatives 1 and 2, except through natural
processes. Therefore, Aternatives 1 and 2 would provide the | east effective |ong-term pernanence because
neither active treatnent of groundwater nor capping of the Landfill materials will be conducted under these
two al ternatives.

6.1.2.2 Reduction of Toxicity, Mbility, and Vol ume Through Treat nent

The toxicity and vol une of contam nated groundwater woul d be reduced through Alternatives 4 and 5 and Phase 2
of Alternative 3 because they provide for direct treatnent of extracted groundwater. Furthernore, the
hydraulic control provided by the extraction systemwould Iimt the nobility of the groundwater contam nants.
Neither Alternatives 1 and 2 nor Phase 1 of Alternative 3 would reduce toxicity or nobility of contam nants
in groundwat er through treatnment; over time it woul d reduce toxicity through natural attenuation.

Al t hough capping of Landfill naterials under Alternatives 3 and 5 is not considered treatnment, it wll reduce
nobi lity of contaminant |eaching to groundwater. Alternatives 1, 2, and 4 do not reduce nobility of
contam nants to the groundwater. None of the alternatives reduce toxicity or volume of Landfill naterials

because the contam nati on woul d remai n under the cap.



6.1.2.3 Short-Term Ef f ecti veness

Alternatives 3 and 5 woul d pose sone short-termpotential risks to on-site workers through generation of dust
and noi se and through potential exposure to contam nated soils during two nonths for capping activities.
Alternatives 4 and 5 and Phase 2 of Alternative 3 pose short-termpotential risks to on-site workers during
one nonth of the installation of the extraction and treatment system These risks would be ninimzed by the
use of engineering controls and personal protective equi pment (PPE). Natural attenuation of groundwater under
Phase 1 of Alternative 3 poses no short-termrisks. Aternatives 1 and 2 do not include active treatnment, and
therefore, risks would not change over tine except through natural processes. Aternatives 2, 3 (Phase 1), 4,
and 5 woul d neet groundwater cleanup goals in 85, 70, 25, and 10 years, respectively.

6.1.2.4 I npl emrentability

Al alternatives would use readily avail abl e technol ogi es and woul d be feasible to construct. Alternatives 1
and 2 woul d be readily inplementabl e because they would require no additional action other than nonitoring or
institutional controls. Alternatives 4 and 5 and Phase 2 of Alternative 3, pilot studies, would be required
to determ ne the best design for the groundwater extraction and treatnent system Discharge piping would have
to be constructed to the Chena River so that treated groundwater can be di scharged. Because air stripping is
negatively affected by cold tenperatures, oxidation is favored for treatnment of contam nated groundwater.

6.1.2.5 Cost

Based on the information available at the time the alternatives were devel oped, the estinated costs for each
alternative evaluated for the Landfill source area are in Table 6-1. If nonitoring is required for a | onger
period of time because of slower than estimated attenuation rates, then cost woul d i ncrease proportionally.
6.1.3 Modi fying Oriteria

6.1.3.1 St at e Accept ance

ADEC has been involved with the devel opnent of renedial alternatives for Q)4 and agrees with the sel ected
remedy for the Landfill source area.

6.1.3.2 Communi ty Accept ance
No comments regarding remedial action at OJ4 were received during the comment period. This may indicate that

there is no opposition to any of the preferred alternatives. The Responsiveness Summary, Appendix B to this
docunent, provides the background of community invol venent activities conducted in association with OU 4.

6.2 COAL STORACE YARD SOURCE AREA ( COVPARATI VE ANALYSI S OF ALTERNATI VES)
6.2.1 Threshold Criteria
6.2.1.1 Overal|l Protection of Human Health and the Environnent

Alternatives 4 and 6 woul d provide the greatest protection and degree of cleanup by actively treating the
contam nated soils and groundwater. Alternatives 3 and 5 woul d protect human health and the environment from
contam nated soils through treatment but would rely on natural attenuation to renediate groundwater.
Alternative 2 woul d provide sone protection to human heal th and the environnent through institutional
controls, which woul d reduce contact with contam nation. Alternative 1 (No Action) would be the |east
protective.

6.2.1.2 Conpl i ance with Applicable or Rel evant and Appropriate Requirenents

Alternative 6 is expected to achieve regulatory requirenments nore rapidly than the other alternatives because
it includes active soil and groundwater treatnent. Wile Alternative 4 would al so achi eve regul atory

requi renents rapidly, excavation of contaminated soil is limted by depth to groundwater. Alternatives 3 and
5, which include soil treatnment and natural attenuation of groundwater, are expected to achi eve regul atory
requirenents within a longer time frame. Alternatives 1 and 2 would rely on natural processes to slowy
decrease soil and groundwater contami nation. However, under Alternative 1, conpliance with regulatory

requi renents woul d not be determ ned because nonitoring will not be conpleted. State and federal drinking

wat er standards will be achieved through active treatnent. AWXS woul d be achi eved through natural attenuation
under all five alternatives.



6.2.2 Bal ancing Criteria
6.2.2.1 Long- Term Ef f ecti veness and Per manence

Alternatives 4 and 6 provide long-termeffectiveness and permanence through active soil and groundwat er
treatment; Alternative 6 is nost effective. Alternatives 3, 4, 5, and 6 provide | ong-term groundwat er
protection through treatnent of contam nated soils. Aternatives 5 and 6 provide a nore effective soi
treatnment than Alternatives 3 and 4 because they address the saturated soils that can not he excavated. None
of the contam nants woul d be addressed by Alternatives 1 and 2, except through natural processes. Therefore,
Alternatives 1 and 2 would provide the | east effective |ong-term pernmanence because active treatnent of soi
or groundwater will not be conducted under these two alternatives.

6.2.2.2 Reduction of Toxicity, Mbility, and Vol ume Through Treat nent

The toxicity and nobility of contam nated groundwater woul d be reduced through Alternative 4, which provides
for direct treatment and hydraulic control of extracted water. The toxicity of contam nated groundwater woul d
al so be reduced through Alternative 6, which provides for in-place treatnent of contam nated groundwater.

Al though Alternatives 3 and 5 would not reduce the mobility of contaminants in groundwater, over time, they
woul d reduce toxicity through natural attenuation.

Alternative 5 would treat nore soil contamnants than Alternative 3 because it would treat soils under the
active coal pile. Alternatives 3, 4, 5, and 6 involve treatment technol ogi es that woul d reduce the toxicity
and nmobility of soil contaminants. In addition, Alternatives 3 and 4 would reduce the volume of the

contami nated soils of the CSY source area through LTTD. These four alternatives are expected to be able to
reduce the soil contam nation to |evels that do not pose risks to human health or the environnent.

6.2.2.3 Short - Term Ef f ecti veness

Alternatives 3, 4, 5 and 6 would pose sone short-termpotential risks to on-site workers during the
estimated two nonths for excavation of soils and/or installation of the treatnment systens. These risks
however, would be mnimzed by the use of engineering controls and PPE. Natural attenuation of groundwater
under Alternatives 3 and 5 poses no short-termrisks. Alternatives 1 and 2 do not include active treatnent,
and therefore, risks would not change over tine, except through natural processes. Alternatives 2, 3, 4, 5,
and 6 would neet soil and groundwater cleanup goals in 35, 20, eight. 23, and nine years, respectively.

6.2.2.4 I npl erentability

Al alternatives would use readily avail abl e technol ogi es and woul d be feasible to construct. Alternatives 1
and 2 woul d be readily inplenmentabl e because they would require no additional action other than nonitoring or
institutional controls. Alternatives 3 and 4, which involve novenent of the coal pile, would be difficult to
i npl enent. The presence of the coal pile and depth of required excavati on woul d conplicate inplenentation.
The presence of shallow groundwater will limt the amount of soils that can be excavated. Enhanced vacuum
extraction under Alternatives 5 and 6 would he nore conplex to design but easier to inplenment than conplete
soi|l excavation and ex situ soil remediation technol ogies. For Alternative 4, pilot studies are required to
deternine the best design for the groundwater extraction and treatment system Because air stripping is
negatively affected by cold tenperatures, UV oxidation is favored for treatment of contam nated groundwater.

6.2.2.5 Cost s

Based on the infornmation available at the time the alternatives were devel oped, the estimated costs for each
alternative evaluated for the CSY source area are in Table 6-2

6.2.3 Modifying Criteria
6.2.3.1 St at e Accept ance

ADEC has been involved with the devel opnent of renedial alternatives for QU4 and agrees with the sel ected
remedy for the CSY source area

6.2.3.2 Conmmuni ty Accept ance

No comments regarding renmedial action at OJ4 were received during the comment period. This nmay indicate that
there is no opposition to any of preferred alternatives. The Responsi veness Summary, Appendix B to this
docunent, provides the background of community invol venent activities conducted in association with QU 4.



Description

Landfill Source Area

Al ternative

Al ternative
G oundwat er

Al ternative

fenci ng, and nonitoring.

Al ternative 4:
security fencing,

Al ternative

1: No action.

2: Institutional

Moni t ori ng.

Table 6-1

PRESENT- WORTH COSTSa

FOR REMEDI AL ALTERNATI VES

LANDFI LL SOURCE AREA
CPERABLE UNIT 4
FORT WAI NWRI GHT, ALASKA

Controls, Natural Attenuation,

3: Phased approach. Phase 1: Cappi ng,

5:  Landfill

cappi ng, security fencing,

punp and treat (UV oxidation) and nonitoring.

a These costs are estinmated. Actual
based on a 7% di scount

security

G oundwat er punp and treat (UWV oxidation)
and noni toring.

gr oundwat er

Present Wrth
Capi tal Cost

$0

$82, 000

$476, 000

$1, 319, 000

$1, 709, 000

costs are likely to be within +50%to -30% of the table val ues.
rate over the life of the project.

Present-Wrth
Qperation and
Mai nt enance

Cost

$0

$1, 009, 000

$1, 144, 000

$7, 046, 000

$4, 324, 000

Present worth is

Tot al
Pr esent -

Worth Cost

$0

$1, 091, 000

$1, 620, 000

$8, 365, 000

$6, 033, 000



Coal Storage Yard Source Area

Al ternative

Al ternative
G oundwat er

Al ternative

contam nated soils,

Description

1: No action.

2: Institutional

Moni t ori ng.

Control s,

Nat ur al

3: Ex situ |l owtenperature thernal

nat ur al

att enuati on,

Alternative 4: Ex situ |l owtenperature thernal

contam nated soils,

oxi dati on),

Al ternative 5: Enhanced vacuum extracti on of contam nated

soils, natural groundwat er nonitoring, and

noni toring and security fencing.

security fencing.

Alternative 6: Enhanced vacuum extracti on of contam nated

at t enuati on,

Tabl e 6-2

PRESENT- WORTH COSTSa
FOR REMEDI AL ALTERNATI VES
COAL STORAGE YARD SOURCE AREA
CPERABLE UNIT 4
FORT WAI NWRI GHT, ALASKA

Present-Wrth
Capi tal Cost

$0

Attenuation, and $53, 000

desorption of $126, 000

and noni tori ng.

desor ption of $1, 114, 000

groundwat er punp and treat (W

$153, 000

$364, 000

soils, treatnent of groundwater via air sparging, nonitoring,
and security fencing.

a These costs are estimated. Actual
based on a 7% di scount

costs are likely to be within +50%to -30% of the table val ues.
rate over the life of the project

Present-Wrth

Operation and
Mai nt enance
Cost

$0

$902, 000

$857, 000

$1, 999, 000

$893, 000

$1, 180, 000

Pre-sent worth is

Tot al
Pr esent -
Worth Cost

$0

$955, 000

$983, 000

$3, 113, 000

$1, 046, 000

$1, 544, 000



7.0 SELECTED REMEDI ES

7.1 LANDFI LL SOURCE AREA

The sel ected renedy for groundwater contami nation at the Landfill source area is Alternative 3 because it
best neets the nine CERCLA criteria. Alternative 3 includes a phased approach, with Phase 1 being cappi ng of
the ol der, inactive portion of the Landfill, with natural attenuation, nonitoring/evaluation of groundwater
and institutional controls. Source control through capping of the older, inactive portion of the Landfill is
considered nore cost-effective and protective than additional investigation. H storical records indicate that
the ol der area of the Landfill contains a significant portion of chemicals contributing to groundwater
contamination. It is anticipated that the capping will result in decreased percol ation of rainwater and
snownelt through the Landfill lifts and will result in decreased Landfill |eachate entering the groundwater.
Exi sting contam nants in the groundwater woul d attenuate through natural processes. G oundwater downgradi ent
of the Landfill will be closely nonitored in order to assess the natural attenuation process under Phase | of

this alternative. If significant contamnation is persistent, the need for an active groundwater treatnent
systemw || be evaluated and inplenented, if necessary, under Phase 2 of this alternative

Alternative 3 is believed to be the nost cost-effective option for control of Landfill |eachate generation to
achi eve adequate protection of human health and the environment and ARARs. Landfill capping will mnimze
addi tional |eachate reaching the groundwater, reduce contam nant novenent, and achi eve groundwater MCLs in a
shorter time frame. Modeling estinates used to project cleanup tinmes for Alternative 3 were based on
estinmated contaninant |oading rates to the groundwater. Under Alternative 3, the 70 years to achieve RAGs is
consi dered a reasonable time frame. This protection is not provided under Alternative 2. Additionally,
Alternative 2 does not nmeet State ARARs for solid waste. It was determ ned that protection of human heal th
and the environnent is attainable without the use of aggressive groundwater treatnent because institutiona
controls will provide protection until MILs are achieved at this source area. However, in the event that
landfill capping does not result in the expected decreases in groundwater contam nation, Phase 2 of the

sel ected alternative requires evaluation and potential inplenentation of an active groundwater treatnent
system

7.1.1 Maj or Conponents of the Sel ected Renedy
. Capping with a nminimmof 2 feet of native soil of the approxinately 8 acres of the inactive
portion of the Landfill to achieve a permeability no greater than 10-5 cni sec
. The cap would maintain native vegetative growh or grasses and pronote natural drainage to

prevent pondi ng and erosion;

. Based on the historical landfilling operations, a methane gas collection systemis not
anti ci pated; however, the need for a gas collection systemw || be considered during the
Renedi al Desi gn

. Achi eving RAGCs for groundwater woul d be through natural attenuation

. Moni tori ng groundwat er downgradi ent of the Landfill and evaluating results to determ ne the
effectiveness of the capping and natural attenuation with respect to RAGs (see Table 7-1); and

. Mai ntaining institutional controls restricting access to and devel opment at the site as long as
hazar dous substances remain onsite at |levels that preclude unrestricted use.

The goal of this remedial action is to restore groundwater to its beneficial use, which is, at this site, a
potential drinking water aquifer. The point of conpliance for achieving RACs will be at wells downgradi ent of
the Landfill. In the event that it is found through nonitoring that natural attenuation of groundwater is not
progressing as expected, or that there is not a significant reduction in | eachate, Phase 2 of this
alternative, which calls for evaluation and inplenentation of an active groundwater treatnent system would
be initiated. Adequate natural attenuation would be neasured by conparing contam nant |evels with historica
data and MCLs. Effectiveness of Phase 1 will be evaluated during the five year review

Based on information obtained during the Rl and on careful analysis of all renedial alternatives, the
Arny. EPA. and ADEC believe that the selected renedy would be able to achieve this goal

7.2 COAL STCORACGE YARD SCQURCE AREA

Alternative 6 is the preferred alternative for the CSY source area because it best neets the nine CERCLA
criteria presented in Section 6. This alternative involves in-place treatnent of soils via vacuum extraction
enhanced by steaminjection and bioventing; in-place, on-site treatnent of groundwater via air sparging



groundwat er nonitoring/evaluation; and institutional controls. Alternative 6 is expected to achi eve overall
protection of human health and the environnent and to nmeet ARARs through active treatment of both soil and
groundwat er (see Table 7-2). This alternative protects the downgradi ent drinking water supply wells by
treating and controlling the source of contamination and is viewed as being an effective and permanent
solution to contam nation at the CSY.

After a thorough assessment of the applicable alternatives for the CSY source area, taking groundwater risks,
cleanup tines, and cost into consideration, it was determned that protection of human health and the
environnent is best attained through active in-place treatnent of soils and groundwater. This alternative is
believed to provide the best balance of criteria anong the alternatives eval uated.

7.2.1 Maj or Components of the Sel ected Renedy

. In situ treatnment of groundwater via air sparging to renove VOCs, thereby attaining state and
federal drinking water standards. Air sparging wells will be placed in areas of highest
cont am nati on;

. In situ treatnment of soils via soil vapor extraction to prevent contam nated soils fromacting
as an ongoi ng source of contam nation to groundwater. Soil vapor extraction wells will be
pl aced in areas of highest contam nation and operated until groundwater MCLs are achi eved,;

. The treatment systemwill be evaluated and nodified as necessary to optim ze effectiveness in
achi evi ng RAGs;

. Duration of treatnent systemoperation is estinmated to be nine years to neet ADEC soil cleanup
goals and federal MCLs. A conbination of groundwater nonitoring and of f-gas neasurenents will
be used to deternine attai nment of RAGCs;

. After active treatnment achi eves MCLs, natural attenuation will be relied on to achi eve AWES;

. Moni toring of the nested downgradient wells to ensure protection of Post drinking water supply
well's during renedial action; and

. Mai ntai ning institutional controls, including restricted access and wel| devel opnent
restrictions, as long as hazardous substances remain on site at levels that preclude
unrestricted use. Restrictions on groundwater will be inplemented until contam nant |evels are
bel ow federal MCLs and AWES.

The goal of this remedial action is to restore groundwater to its beneficial use, which is, at this site, a
drinking water aquifer. The point of conpliance for groundwater will be at the treatnment systemwells. Based
on informati on obtained during the Rl and on careful analysis of all renedial alternatives, the Arny, EPA
and ADEC believe that the selected renedy would be able to achieve this goal.



Table 7-1

CHEM CAL- SPECI FI C CLEANUP GOALS FOR GROUNDWATER
LANDFI LL SOURCE AREA
CPERABLE UNIT 4
FORT WAI NVRI GHT, ALASKA

CLEANUP GOALS FOR GROUNDWATER

ARARs TBCs
Site RA RBC
Al aska Site-Specific
Al aska Dri nking State G oundwatera  Renedi al ¢ Maxi mum Site
Wat er St andards Water Quality Backgr ound Acti on Det ect ed Cd eanup
Anal yte Federal MCL (state MCLs) St andar ds HI 10-4 Cor psb hj ective Concentration Goal
O ganics (ug/L)
Benzene 5 5 5 - - ND 5 6.3 5
cis- 1, 2-D chl oroet hene 70 70 - - - ND 70 150 70
1,1, 2, 2- Tetrachl or oet hane - - 2,400 - 35 ND 52 1, 300 5. 2a
1, 1,2-Trichl oroet hane 5 - 9, 400 - - ND 5 10 5
Trichl oroet hene 5 5 5 - - ND 5 180 5
Vinyl chloride 2 2 2 - - ND 2 1.3 2
bi s, (2- Et hyl hexyl ) pht hal at e 6 6 - 260 220 ND 6 620 6
a Site-specific background groundwater concentration.
b Background concentrations from Corps-reconmended background val ue for Fort Wi nwight.
c G oundwat er renedi ati on goal s are based on Region 31 X 10-74 R13Cs. There is no federal or state MCL for this contam nant.
Key:
- = Val ue not established.
ARAR = Applicable or relevant and appropriate requirenent.
Cor ps = United States Arny Corps of Engineers, Al aska District.
HI = Hazard i ndex.
mg/L =  Mcrograns per liter.
ML = Maxi mum cont am nant | evel .
ND = Not detected.
RA = Human heal th risk assessment.
RBC = Ri sk-based concentrati on.
TBC = To be consi dered.

TRPH =  Total recoverabl e petrol eum hydrocarbon.



Table 7-2

CHEM CAL- SPECI FI C CLEANUP GOALS FOR GROUNDWATER
LANDFI LL SOURCE AREA

CPERABLE UNIT 4
FORT WAI NVRI GHT, ALASKA

CLEANUP GOALS FOR GROUNDWATER

Al aska
Al aska Dri nking State
WAt er St andards Water Quality
Anal yte Federal MCL (state MCLs) St andar ds
Cl eanup Goal s for G oundwater
O ganics (ug/L)
Benzene 5 5 5
bi s(- Et hyl hexyl ) pht hal at e 6 6 -
Tri chl oroct hene 5 5 5
Tol uene 1, 000 1, 000 10d

Key at end of table.

HI 10-4

- 250

- 220

Site RA RBC
Site-Specific
G oundwat er a
Backgr ound
Cor psb

23a

TBCs

Renedi al ¢
Action
bj ecti ve

1, 000

Maxi mum
Det ect ed
Concentration

800

110

56

Site
G eanup
Goal

1. 000



COAL STORAGE YARD SCORE

Matrix Score = 39
BTEX =15 ny/ kg

Table 7-2

CHEM CAL- SPECI FI C CLEANUP GOALS FOR GROUNDWATER AND SO L

COAL STORAGE YARD SCURCE AREA

CPERABLE UNIT 4

FORT WAI NVRI GHT, ALASKA

CLEANUP GOALS FOR SA L

D esel

Di esel -range

ADEC C eanup Level (ng/kg)
Gasol i ne/ Unknown

Gasol i ne-range

Benzene =0.5 ny/ kg petrol eum petrol eum
VPH =100 ng/ kg hydr ocar bons hydr ocar bons
EPH =200 ng/ kg (EPH) (VPH) Benzene BTEX
Level Ae >40 100 50 0.1 10
Level B 27 - 40 200 100 0.5 15
Level C 21 - 26 1, 000 500 0.5 50
Level D <20 2,000 1, 000 0.5 100
a Si te-speci fi ¢ background groundwater concentration.
b Background concentrations from Corps-recommended background val ue for Fort Wi nwight.
c G oundwat er renedi al goals am based on federal and state MCLs for organic contamnants in public water supply systens (40CFR
141. 147 and 18 AAC 80).
d 18 AAC 70, Water Quality Standards. The regul atory level for BTEX is 10 ug/L.
e Level A cleanup goal is applied to the total matrix score of 39 due to the soil acting as an ongoi ng source of contam nation
to groundwater.
Key:
- = Level has not been established.
AAC = Al aska Adninistrative Code.
ADEC = Al aska Department of Environnental Conservation.
ARAR = Applicable or relevant and appropriate requirenent.
BTEX = Benzene, tol uene, ethyl benzene, xylene.
CFR =  Code of Federal Regul ations.
CORP = United States Arny Corps of Engineers, Al aska District,
ug/L = M crograns per liter.
ng/ kg = M I ligram per kilogram
ML = Maxi mum cont am nant | evel .
NA = Not avail abl e.
RA = Human Heal th Ri sk Assessment.
RBC = Ri sk-based concentrati ons.

TBC = To be consi dered.



8.0 STATUTCRY DETERM NATI ONS

The primary responsibility of the Arnmy, EPA, and ADEC under their |egal CERCLA authority is to select

remedi al actions that are protective of human health and the environnment. In addition, Section 121 of CERCLA,
as anended by SARA, provides several statutory requirenents and preferences. The sel ected renedy nust be
cost-effective and utilize permanent treatnent technol ogies or resource recovery technol ogies to the extent
practicable. The statute also contains a preference for remedies that permanently or significantly reduce the
vol ume, toxicity, or nobility of hazardous substances through treatnent. Lastly, CERCLA requires that the

sel ected renedial action for each source area nust conply with ARARs established under federal and state
environnental |aws, unless a waiver is granted.

8.1 PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

The selected alternatives for the Landfill and CSY source areas will provide |ong-termprotection of human
health and the environment and satisfy the requirements of Section 121 of CERCLA

8.1.1 Landfill Source Area

The selected renmedy will provide long-termprotection of human health and the environnment in two ways.
Leachate fromLandfill nmaterials will be reduced by placing a protective cover over the ol der portion of the
Landfill. Contam nant concentrations currently in the groundwater will attenuate by natural processes over
time. G oundwater nonitoring/evaluation will continue until such time as attenuation has been conpl eted or

i npl enent ati on of Phase 2 (groundwater treatment) is under way.

8.1.2 Coal Storage Yard Source Area

The selected renmedy will provide |ong-termprotection of human health and the environment by renoving the
contam nation fromsoils and groundwater through installation of a vapor extraction/air sparging system The
remedy will elimnate the potential exposure routes and mnimze the possibility of contam nation mgrating
to drinking water sources. G oundwater nonitoring/evaluation will be conpleted to assess contam nant plune
novenent and concentrations.

8.2 COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS AND TO- BE- CONSI DERED GUI DANCE

The sel ected remedy for each source area will conmply with all ARARs of federal and state environmental and
public health | aws. These include conpliance with all the location-, chenical-, and action-specific ARARsS
listed below. No other waiver of any ARAR i s being sought or invoked for any conponent of the sel ected
remedi es.

8.2.1 Appl i cabl e or Rel evant and Appropriate Description

An ARAR nmay be either "applicable" or "relevant and appropriate." Applicable requirenents are those
substantive environnental protection standards, criteria, or limtations, pronulgated under federal or state
I aw, which specifically address a hazardous substance, remedial action, location, or other circunstance at a
CERCLA site. Relevant and appropriate requirenents are those substantive environmental protection

requi renents, pronmul gated under federal and state |aw, which while not |legally applicable to the
circunstances at CERCLA site, address situations sufficiently simlar to those encountered at the CERCLA site
so that their use is well-suited to the particular site. The three types of ARARs are described bel ow

. Chemi cal -specific ARARs are usually health- or risk-based nurerical val ues or methodol ogi es
that establish an acceptabl e anount or concentration of a chemical in the anbient environnent;

. Action-specific ARARs are usually technol ogy- or activity-based requirements for renedial
actions; and

. Locati on-specific ARARs are restrictions placed on the concentration of hazardous substances or
the conduct of activity solely because they occur in special |ocations.

To- be-consi dered (TBC) requirenents are nonpronul gated federal or state standards or gui dance docunents that
are to be used on an "as appropriate" basis in devel oping cl eanup standards. Because they are not pronul gated
or enforceable, they do not have the sanme status as ARARs and are not considered required cl eanup standards.
They generally fall into three categories:



8.2.2

8. 2.

The

8.3

The

.3

.4

5

Health effects information with a high degree of credibility;

Techni cal information on how to performor evaluate site investigations or response actions;
and

State or federal agency policy docunents.
Chemi cal - Specific Applicable or Relevant and Appropriate Requirenent

Federal Safe Drinking Water Act 40 Code of Federal Regul ations [CFR] 141) and Al aska Dri nking
Water Regul ation (18 AAC 80): The MCL and nonzero MCL goal s established under the Safe
Drinking Water Act are relevant and appropriate requirenents for groundwater that is a
potential drinking water source.

AWES (18 AAC 70): Al aska Water Quality Standards for Protection of dass (1)(A) Water Supply,
Cass (1)(B) Water Recreation, and dass (1) Aquatic Life and Wldlife (18 AAC 70) are

applicable to both source areas. Many of the constituents of groundwater regul ated by AW are
identical to MCLs in Drinking Water Standards.

Al aska G| Pollution Regulation (18 AAC 75): Alaska G| Pollution regulations are applicable
and responsible parties required to clean up oil or hazardous rel eases. Soil cleanup

remedi ation will be designed to protect groundwater in accordance with State of A aska Drinking

Wat er St andards.

Al aska Regul ations for Leaking Underground Storage Tanks (18 AAC 78): The State of A aska
cl eanup requirenents for contam nated soils from | eaking underground storage tanks to protect
groundwat er are rel evant and appropriate for the CSY.

Al aska Solid Waste Managenent Regul ations (18 AAC 60): The Al aska Solid Waste Managenent
regul ations are applicable to the Landfill.

Locati on- Specific Applicable or Rel evant and Appropriate Requirenment
Cl ean Water Act Section 404: Section 404 of the Cean Water Act, which is inplenmented by EPA

and the Arny through regulations found in 40 CFR 230 and 33 CFR 320 to 330, prohibits the
di scharge of dredged or fill nmaterials into Waters of the U S. without a permt.

This statute is relevant and appropriate to the protection of wetlands adjacent to the Landfill

and CSY source areas.

Acti on- Speci fic Applicable or Rel evant and Appropriate Requiremnent

RCRA Solid Waste Landfill Gosure Criteria (40 CFR 258.60): 40 CFR 258.60 includes rel evant and

appropriate regulations pertaining to installation of a cap on a solid waste landfill.
Specifically, according to 40 CFR 258.60 (1), if a final cover systemis installed at Fort
Wainwright, it is required to have a perneability no greater than 1 x 10-5 cni sec.

Addi tionally, 40 CFR 258.60 (2)(3) specifies that the thickness of an infiltration and erosion

| ayer nust be a mininmumof 18 and 6 inches of earthen material, respectively, and that the
erosion | ayer nust be capable of sustaining native plant growh; and

Federal Cdean Air Act (42 United States Code 7401), as anended, is applicable for venting
cont am nat ed vapors.

I nf ormati on To- Be- Consi der ed

following information TBC will be used as a gui deline when inplenenting the sel ected renedy:

State of Al aska Guidance for Storage, Renediation, and Disposal of Non-UST Petrol eum
Contanminated Soils (July 29, 1991) for the CSY; and

State of Alaska Interim CQuidance for Surface and G oundwater O eanup Level s (Septenber 26,
1990) for the CSv.

COST EFFECTI VENESS

sel ected remedy for each source area is cost-effective when the degree of protectiveness it provides is



conpared to the overall protectiveness provided by the other treatnment alternatives.

8.4 UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES CR RESOURCE RECOVERY
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE

The United States Arny, State of Al aska, and EPA have determi ned that the selected renedies represent the
maxi mum extent to whi ch permanent sol utions and treatment technol ogies can be used in a cost-effective nanner
at the QU4 source areas. O those alternatives that protect hunman health and the environment and conply with
ARARs, the Arny, State of A aska, and EPA have determined that the sel ected renedi es provide the best bal ance
of trade-offs in terns of long-termeffectiveness and pernmanence; reduction of toxicity, mobility, or volune
through treatnent; short-termeffectiveness; inplenentability; cost; and the statutory preference for
treatnent as a principal elenment in considering state and comunity acceptance

8.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The selected remedy for the CSY satisfies the statutory preference for treatment for both groundwater and
soil. Phase 1 of the Landfill renedy does not actively treat groundwater; however, Phase 2 woul d use
groundwat er treatnment as a principal elenment if deemed necessary.

9.0 DOCUMENTATI ON OF SI GNI FI CANT CHANGCES

The selected renedy for the Landfill and CSY source areas is the sanme preferred alternative for each area
presented in the Proposed Plan. No changes in the conponents of the preferred alternative have been nade.



APPENDI X A
<I MG SRC 1096150P>
DECI SI ON DOCUMENT
for
FIRE TRAINING PITS, OPERABLE UNIT 4

1. PURPOCSE OF REMOVAL ACTI ON:

a. This decision docurment describes the renoval action for the Fire Training Pits (FTPs) 3A and 3B
Source Area, Qperable Unit 4, at Fort Wainwight. This removal action has been chosen in accordance with
Conpr ehensi ve Environmental Response, Conpensation, Liability Act (CERCLA) as anmended by Superfund Amrendnent
Reaut hori zation Act (SARA), the National Contingency Plan (NCP), Resource Conservation and Recovery Act
(RCRA), and Arny Regul ation 200-1, as applicable.

b. The FTP's at Fort Wi nwight include two wide, shallow pits designated as FTP-3A and FTP-3B, and a
2-foot depression area northwest of FTP-3B, The FTPs are located in the nain cantonment area west of the
ammuni tion storage area, as shown in Figure 1-4. The FTPs Source Area was utilized by Fort Wainwight's fire
departnent and rescue crews fromapproxi mately 1970 to 1988 for training in fire extinguishing exercises. The
exerci ses included soaking the soils of the pits with water, filling the pits with petrol eum products (i.e.,
fuels, brake fluid, waste oil, and/or solvents), igniting the flamable m xture, and extingui shing the
resultant fire. Approximately 1,500 to 2,300 gallons of flanmmable |iquids were burned each year in the
unlined pits. Soil investigations at the FTPs Source Area reveal ed petrol eumas the only contam nant
requiring renediation, specifically diesel and D esel Range Organics (DRO in the surface soils and Total
Recover abl e Petrol eum Hydrocarbons (TRPH) in both the surface and subsurface soils. Volatile Organic
Compounds (VOC), Sem -Vol atile O ganic Compounds, pesticide, and dioxin/furan contam nants were found in the
soils below action levels. Inorganics are naturally occurring at Fort Vi nwight and were also found in the
soils. Some of the inorganics, specifically Arsenic and Sel enium were found to have hi gher concentrations in
isolated locations at the FTPs Source Area. These isolated hits were determ ned to be natural occurrences
since no forner or current practice or source could be found to cause these high inorganic concentration
level s. Investigations on the groundwater at the FTPs Source Area reveal ed one VOC, Trichl oroethyl ene,
detected in only one groundwater sanple. Subsequent groundwater sanpling reveal ed no VOC contam nants.
Sem - VOCs and petrol eumconstituents were detected in the groundwater bel ow federal and APVR- RPWEV
Deci si on Docurent for Fire Training Pits, Operable Unit 4 state nmaxi mum contam nant |evels. Based on the
results of the soil and groundwater investigations at the FTPs Source Area, a renoval action of the petrol eum
contam nated soils will be conducted. This action will renmove the source and elimnate the risk to hunan
health and the environment.

c. This decision docunent was devel oped by the Fort Vainwight, Directorate of Public Wrks with
support fromthe State of Al aska Departnment of Environnmental Conservation (ADEC) and the U.S. Environnental
Protection Agency (EPA). Regul atory agency concurrence, i.e., ADEC and the EPA, wth this Decision Docunent
renoval action can be found in the Record of Decision for Operable Unit 4, Fort Wainwight.

2. SUWARY CF SITE R SK

a. The primary source of contanination at the FTPs Source Area is residual material from past
burni ng operations. Contam nant groups detected during the Renedial |nvestigation included inorganics (i.e.,
metal s), VOCs, petrol eum hydrocarbons, dioxins/furans, and pesticides; however, petroleum contamn nants,
specifically diesel and DROin the surface soils and TRPH in the surface and subsurface soils, are the only
contam nants that require renmedi ati on. The baseline human health risk assessnment estinmated the potential
excess lifetine cancer risks and hazard indices for current |anduse conditions at the FTPs Source Area to be
within or below the regulatory benchmarks, defined by the EPA Superfund program These estimated cancer and
noncancer risks were | ow because of the | ow concentrations of contam nants detected and because there were no
current, conplete exposure pathways for groundwater. The only risks that were encountered during the hunman
health risk assessnent were those associated with future residential use of groundwater. The ecol ogi cal risk
assessnent conducted at the FTPs Source Area reveal ed adverse effects to small manmmal s and robins fromthe
isolated hits of inorganics found in the soils at the FTPs Source Area. The Renedi al Investigation determ ned
these hits to be natural occurrences, since no forner or current practice or source could be found to cause
the high inorganic concentration levels. For this reason, the inorganics are not identified as a contam nant
requiring renediation and are not addressed in the renoval action.

b. The nmigration pathways that affect hunan health and the environnent at the FTPs Source Area are
surface water mgration and groundwater flow and di scharge. Surface soil contanination (i.e., DRO diesel,
and TRPH, which was APVR-RPWEV Deci si on Docunent for Fire Training Pits, Operable Unit 4 identified within
both Pits during the Renedial |Investigation, was found in several isolated areas of drainage ditches and
wet | ands due to surface water mgration. Subsurface soil contam nation (i.e., TRPH), which was identified as
not bei ng wi despread but isolated under both pits and a depression area northwest of FTP-3B during the



Remedi al I nvestigation, extends fromthe ground surface, through the vadose zone, to the groundwater and soil
interface. Presently, groundwater contaninants throughout the FTPs Source Area fall below federal or state
maxi mum cont am nant | evels. However, soil contam nant |evels pose a threat to the groundwater. |If the source
of petrol eum contam nation is not renoved fromthe soils at the FTPs Source Area, the soils will continue to
contribute contamnation to the groundwater, via infiltration and percol ation, and potential cancer and
noncancer risks for future residential use of groundwater will exceed the regulatory benchmarks. Risks will
remain at the FTPs Source Area if no action is taken.

3. SUMWARY OF REMOVAL ACTI ON:

a. The renoval action for the FTP Source Area is summarized bel ow and described in the Feasibility
Study Final Report, Cperable Unit 4, Fort Wainwight, Al aska, Ecology and Environnent, |Inc., dated Novenber
1995.

REMOVAL ACTI ON COST( $)
Ex-situ | owtenperature thernal desorption of contam nated soils $5, 000

b. Petrol eum contam nants, specifically diesel and diesel range organics in the surface soils and
total recoverabl e petrol eum hydrocarbons in the surface and subsurface soils, are the only contam nants at
the FTP Source Area that require remediation. In order to mninize continued contamni nation of the inpacted
nmedia, the Arny has opted to use renmoval authority, as specified in the NCP, to excavate and renediate (via
| owtenperature thermal desorption) the petrol eumcontam nated soils. The contract to conplete the renoval
action was awarded and is projected to occur in the spring of 1996. It is anticipated that the renoval at the
FTP Source Area will constitute final action for this source of soil contam nation.

c. This site is currently listed under the Three Party Agreenent between the Departnment of the Arny,
ADEC, and the EPA under Qperable Unit 4 of the Federal Facilities Agreement for Fort Wainwight. Failure to
take corrective APPR-PRWEV Decision Docunent for Fire Training Pits, Operable Unit 4 action, as required by
the agreement, may result in penalties stipulated in the agreenent.

4. PUBLIC COVWMUN TY | NVOLVEMENT:

a. It is DOD and Arny policy to involve the |ocal conmunity as early as possible and throughout the
Removal process at an installation. To acconplish this, the FTPs Source Area has conplied with the public
participation requirenents of CERCLA/ SARA (Sections 113 (K) (2) (A and 117). Information regarding the
hi story, operational practices, and renoval action for the FTPs Source Area was di ssemnated to the public
t hrough the followi ng mechani sns:

. Proposed Plan for Renedial Action at Operable Unit 4
. Fort Wi nwight Superfund Update Newsletter

. Environnental Restoration Newsletter

. Qperable Unit 4 Public Meeting

b. Future commnity involvenent at the FTPs Source Area consists of updating the Admi nistrative
Record for Fort Wainwight once the excavation and renedi ation of the contami nated soils is conplete. The
Adm ni strative Record is open to the public and |ocated at three Infornmati on Repositories in Fairbanks.

5. DECLARATI ON:

The selected remedy is protective of human health and the environment, attains Federal and State requirements
that are applicable or relevant and appropriate to this renmoval action, and is cost effective. This remedy
satisfies the statutory preference for renedies that enploy treatnent that reduces toxicity, mobility or
volume as a principal element and utilizes pernmanent solutions and alternative treatnent technologies to the
nmaxi mum extent practicable. Because this remedy will not result in hazardous substances remai ning on-site
above levels that allow for unlimted use and unrestricted exposure, the five-year revieww ||l not apply to
this action.

<I M5 SRC 1096150Q>
<I M5 SRC 1096150R>



APPENDI X B

RESPONSI VENESS SUMVARY FOR THE RECORD COF DECI SI ON FOR
REMEDI AL ACTI ON AT OPERABLE UNIT 4, FORT WAI NVRI GHT, ALASKA

OVERVI EW

The United States Arny (Arny), Al aska, United States Environnental Protection Agency, and the Al aska
Department of Environmental Conservation, collectively referred to as "the Agencies," distributed a Proposed
Plan for remedial action at Cperable Unit 4 (OQU4), Fort Wainwight, Al aska. QJ 4 conprises three source
areas: the Landfill; the Coal Storage Yard (CSY); and the Fire Training Pits (FTPs).

The Proposed Plan identified preferred renedial alternatives for two of the three source areas within QU 4.
The third source area, the FTP area, was not considered for renedial action in the Proposed Plan, The
contami nants at this source area consist of petroleumproducts and will be addressed through an Arny renoval
action that includes excavation and di sposal .

The maj or conponents of the renedial alternatives for the Landfill are a phased approach:
Phase 1:
. I nvol ving capping the older, inactive portion of the Landfill,
. Nat ural attenuation,
. G oundwat er nonitoring, and
. Institutional controls.
Phase 2:
. Eval uation and inplenentati on of active groundwater treatnent systens, if necessary.

The nmaj or conponents of the renedial alternatives for the CSY are:

. In-place treatnment of soils via vacuum extraction enhanced by steaminjection and bi oventi ng;
. In-place, on-site treatnment of groundwater via air sparging;

. G oundwat er nonitoring; and

. Institutional controls.

No formal comments regarding the Proposed Plan for the QU4 renedial action were subnitted during the public
comrent peri od.

BACKGROUND CF COVMUNI TY | NVOLVEMENT

The public was encouraged to participate in the selection of the final remedies for Q)4 during a public
comrent period from Cctober 10 to Novenber 10, 1995. The Fort Wi nwright Proposed Plan for Renedial Action at
Operable Unit 4 presented 11 conbi nations of options considered by the Agencies to address contam nation in
soil and groundwater at OJ 4. The Proposed Plan was rel eased to the public on Cctober 10, 1995, and copies
were sent to all known interested parties, including elected officials and concerned citizens. |Informational
Fact Sheets, dated March and Septenber 1995, which provided infornmation about the Arny's entire cl eanup
programat Fort Wainwight, were mailed to the addresses on the sanme mailing |ist.

The Proposed Pl an summari zed avail able informati on regarding the OQU. Additional naterials were placed into
two information repositories, one at the Noel Wen Library in Fairbanks and the other at the Fort Wi nwi ght
Post Library. An Admnistrative Record, including all itens placed in the informati on repositories and ot her
docunents used in the selection of the renedial actions, was established in Building 3023 on Fort Wi nwight.
The public was wel come to inspect materials available in the Adm nistrative Record and the information
repositories during business hours.

Interested citizens were invited to conment on the Proposed Plan and the renedy sel ection process by mailing
commrents to the Fort Winwight project nmanager, by calling a toll-free tel ephone nunber to record a comment,
or by attending and comenting at a public neeting on Cctober 17, 1995, at the Carlson Center in Fairbanks.



Basewi de community relations activities conducted for Fort Vi nwight, which includes OQJ4, have included

July 1992-Community interviews with local officials and interested parties;

April 1993 -Preparation of the Community Rel ations Pl an

July 1993 -Distribution of an informati onal Fact Sheet covering all QUs at Fort Wi nwight;
July 22, 1993-An infornmational public nmeeting covering all QOUs; and

April 22, 1994-Establishnment of infornation repositories at the Noel Wen Library and the Fort
Wai nwi ght Post Library and the Adm nistrative Record at Buil ding 3023 on Fort Wi nwight.

Community relations activities specifically conducted for QU 4 included

Cctober 4, 8, 11, 15, 16, and 17, 1995-D spl ay adverti senent announci ng the public neeting in
the Fairbanks Daily News-M ner

Cct ober 10, 1995-Distribution of the Proposed Plan for final renedial action at OU 4;

Cctober 10 to Novenmber 10, 1995-Thirty-day public coment period. No extension was requested;
Cctober 10 to November 10, 1995-Toll-free tel ephone nunber for citizens to provide comrents
during the public comment period. The toll-free tel ephone nunber was advertised in the Proposed

Pl an and the newspaper display adverti sement that announced the public neeting; and

Cctober 17, 1995-Public nmeeting at the Carlson Center to provide infornmation, a forumfor
questions and answers, and an opportunity for public comrent regardi ng OU-4.

SUMVARY OF COMMENTS RECEI VED DURI NG THE PUBLI C COMVENT PERI CD

No comments were received during the, public conment period.



APPENDI X C

COsT CALCULATI ONS

LANDFI LL AND COAL STORAGE YARD SCURCE AREAS

Table A-3

LI FE CYCLE COST

Proj ect
Proj ect
I nstall

Alt. No.

Title:

Nane: OWM4

Nunber: JV8000
ation & Location: QM - Landfill
2
Institutional Controls and G oundwater Monitoring-
Nat ural Attenuation of G oundwater with sem -annual
Monitoring and institutional Controls

ONE TI ME COSTS
GROUNDWATER MONI TORI NG (25 VEELLS @ $200/ el I):
Moni t ori ng Wor kpl an

I NSTI TUTI ONAL CONTROL:
Fencing (2700 LF @$19. 07/ LF, plus 2 gates)

The total has been rounded up to the nearest $1, 000.

Anal ysis Base Data: Dec 94
Anal ysis End Date: Dec 94
BOD for Anal ysis:

Annual D scount Rate: 0.07
Escal ati on Rate: 0.00

(M dpoi nt)
Years from Cost on
ABD ABD
1 $5, 000
1 $54, 000

SUBTOTAI ,
25% | NDI RECT

10/ 4/ 95 10: 39

D scount
Fact or
NA

P/ W

10% CONTI NGENCY

TOTAL

Pr esent
Wrth on
ABD
$5, 000

$54, 000

$59, 000
$14, 750
$7, 375
$82, 000 *



LI FE CYCLE COST

Proj ect Nane: QM4

Proj ect Nunber: JV8000

Installation & Location: QWM - Landfill

Alt. No. : 2

Title: Institutional Controls and G oundwater Nbnitoring-

Nat ur al
Monitoring and Institutional

Attenuation of Goundwater with sem -annual
Control s

ANNUAL CCSTS
GROUNDWATER MONI TORI NG (25b VELLS @ $2650/ VIEELLS) :

1. Equi pnent Shi ppi ng

2. Sanpling Equiprent (jars, punp, generat., |labels, etc.)
3. Travel Expenses (Air Fare, Per DienRental Car , etc.)
4. Field Team (2 Man, 25-hrs @ $160/ hr;

5. Sanpl e Shipping Costs(20 Cool ers at $75/ Cool er)

6. Sanple Analysis (Two Anal ytes)

7. Qality Assurance Report (0.5-hr per analyt @ $80/hr)
8. Sunmmary Report

9. Investigation Derived Waste Managenent

10. Administration Costs

I NSTI TUTI ONAL CONTROL:
1. Miintain Fencing

* The total has been rounded up to the nearest $1, 000.

Landfil |
Al ternative 2
Capital Costs
Table A-3

Anal ysis Base Data: Dec 94
Anal ysis End Date: Dec 94
BOD for Anal ysis:

Annual D scount Rate:
Escal ati on Rate: 0.00

0. 07

YEARS FROM ABD:

First Last

I ncurred I ncurred
85
85
85
85
85
85
85
85
85
85

Tot al
Nurbe
Payme

RPRRPRRPRERRER

r of

nts
85
85
85
85
85
85
85
85
85
85

15

10/ 4/ 95 10: 45

Annual
Cost on
ABD
600
$3, 750
$3, 030
$8, 000
$3, 000
$26, 250
$4, 000
$4, 640
$8, 000
$2, 500

$1, 000

SUBTOTAL P/'W
10% CONTI NGENCY

TOTAL

D scount

Fact or

14.
14.
14.
14.
14.
14.
14.
14.
14.
14.

24
24
24
24
24
24
24
24
24
24

9. 108

Pr esent

Wrth on

ABD
$8, 544
$53, 400
$43, 147
$113, 920
$42, 720
$373, 800
$56, 960
$66, 074
$113, 920
$35, 600

$9, 108
$917, 193

$91, 719
$1, 009, 000*



LI FE CYCLE COST

Proj ect Nane: QM4
Proj ect Nunber: JV8000

Installation & Location: QWM - Landfill
Alt. No. : 3
Title: Phase Approach. Phase 1 - Cap |nactive Portion

PoONE

* The total

of Landfill with Institutional Controls and

Landfill
Al ternative 2
Annual Costs
Table A-3

Nat ural Attenuation of G oundwater with Sem - Annual

Moni t ori ng.

ONE TI ME COSTS

LANDFI LL CAP:

Eart hwork (26,000 cy 2-ft depth @$6. 77/ cy)
Devel op/ Restore soil Borrow Pit (4 acres)
Hydrassed Cap (8 acres @ $1694/ acre)

Gas Collection (6 well, piping, flare, building)

I NSTI TUTI ONAL CONTRCL:
Fencing (2,700 LF @$%$19.07/LF, plus 2 gates)

GROUNDWATER MONI TORI NG (25 VELLS @ $200/ Vel 1) :
Moni t ori ng Wor kpl an

has been rounded up to the nearest $1, 000.

Anal ysis Base Data: Dec 94
Anal ysis End Date: Dec 94
BOD for Anal ysis:

Annual Discount Rate: 0.07
Escal ation Rate: 0.00

(M dpoi nt)
Years from Cost on
ABD ABD
1 $177, 000
1 $61, 000
1 $14, 000
1 $35, 000
1 $54, 000
1 $5, 000
SUBTOTAL P/ W
25% | NDI RECT
10% CONTI NGENCY
TOTAL

D scount
Fact or
NA

NA
NA
NA

£

=

10/ 4/ 95 10: 43

Pr esent
Wrth on
ABD
$177, 000
$61, 000
$14, 000
$35, 000

$54, 000

$5, 000

$346, 000
$86, 500
$43, 250

$476, 000*



LI FE CYCLE COST

Proj ect Nane: QM4
Proj ect Nunber: JV8000
Installation & Location: QM4 - Landfill

Landfill
Alternative 3
Capital Costs
Table A-3

Anal ysis Base Data: Dec 94
Anal ysis End Date: Dec 94
BOD for Anal ysis:

Annual Discount Rate: 0.07
Escal ation Rate: 0.00

YEARS FROM ABD:
First Last

Alt. No. : 3
Title: Phase Approach. Phase 1 - Cap |nactive Portion
of Landfill with Institutional Controls and
Nat ural Attenuation of G oundwater with sem -annual
Moni t ori ng
ANNUAL COSTS
LANDFI LL CAP:

1. Bl ower Power (Continuously run @ $0. 10/ kW hr)

I ncurred I ncurred

1 30

2. M sc. Cost-s(Erosion & Punp Maint., Admin., Monitoring) 1 30
GROUNDWATER MONI TORI NG (25 WELLS @ $2650/ VEELLS) :
1. Equi pnent  Shi ppi ng 1 70
2. Sanpl i ng Equi prent- ( jars, punp, generat., |abel, etc.) 1 70
3. Travel Expenses (Air Fare, Per Diem Rental Car, etc.) 1 70
4. Field Team (2 Man, 2-hrs @$160/ hr) 1 70
5. Sanpl e Shi pping Costs (20 Cool ers at $75/ Cool er) 1 70
6. Sanpl e Anal ysis (Two Anal ytes) 1 70
7. Quality Assurance Report (0.5-hr per analyt @ $80/hr) 1 70
8. Summary Report 1 70
9. I nvestigation Derived Wast e Managenent 1 70
10. Adninistration Costs 1 70
I NSTI TUTI ONAL, CONTROL:
1. Mai nt ai n Fenci ng 1 30

* The total has been rounded up to the nearest $1, 000.

Tot al
Nunber of
Paynent s

30
30

70
70
70
70
70
70
70
70
70
70

30

10/ 4/ 95 10: 41

Annual
Cost on
ABD

$2, 000
8, 000

600
$3, 500
$3, 030
$8, 000
$3, 000
$26, 250
$4, 000
$4, 640
$8, 000
$26, 250

$1 , 000
SUBTOTAL P/ W

10% CONTI NGENCY
TOTAL

D scount

Fact or

12.
12.

14.
14.
14.
14.
14.
14.
14.
14.
14.
14.

12.

409
409

16
16
16
16
16
16
16
16
16
16

409

Pr esent
Wrth on
ABD

$24, 818
$99, 272

$8, 496
$53, 100
$42, 905
$113, 280
$42, 480
$371, 700
$56, 640
$65, 702
$113, 280
$35, 400

$12, 409

$1, 039, 482
$103, 948
$1, 144, 000*



Landfill

Al ternative 3

LI FE CYCLE COST

Proj ect Nane: QM4

Proj ect Nunber:

JVv8000

Installation & Location: QUM - Landfill
Alt. No. : 4
Title: W xidation of Goundwater with Institutional
Control s and Seni-Annual Mnitoring
ONE- TI ME COSTS
I NSTI TUTI ONAL CONTROLS:
1. Fencing (2,700 LF @$19.07/LF, plus 2 gates)
GROUNDWATER MONI TORI NG (25 VWELL @ $200/ Vel 1) :
1. Moni t ori ng Wor kpl an
GROUNDWATER PUVP AND TREAT ( WV OXI DATI ON)
1. Extraction Wlls (6 @23.5 If @%$100/1t1)
2. Extraction Piping (1300 If @$30/1f)
3. W i dizers (180 kWsystem
4. Post W Filtration for Metals
5. Bui | ding (2000 sf @ $60/ sf)
6. El ectrical (Controllers, switches, contracting)
7. Equi prent Install ation (unloading, |eveling, anchoring)
8. Pl unbi ng/ M sc. (Cool i ng water, Steam H202 Tank)
9. Fur nace/ Heat Exchangers
10. Pilot Scale Studies for U/ Treatment

*

The total has been rounded up to the nearest $1, 000.

Annual

Cost s
Table A-3

Anal ysis Base Data: Dec 94
Anal ysis End Date: Dec 94
BOD for Anal ysis:

Annual D scount Rate:
Escal ati on Rate: 0.00

0. 07

(M dpoi nt)
Years from
ABD

1

PRRPRRPRRREPRRE

10/ 4/ 95 10: 50

Pr esent
Cost on D scount Wrth on
ABD Fact or ABD
$54, 000 NA $54, 000
$5, 000 NA $5, 000
$15, 000 NA $15, 000
$39, 000 NA $39, 000
$297, 000 NA $297, 000
$100, 000 NA $100, 000
$120, 000 NA $120, 000
$50, 000 NA $50, 000
$50, 000 NA $50, 000
$75, 000 NA $75, 000
$3, 750 NA $3, 750
$150, 000 NA $150, 000
SUBTOTAL P/ W $958, 750
25% | NDI RECT $239, 688
10% CONTI NGENCY $119, 844
TOTAL $1, 319, 000 *



Landfill
Al ternative 4

LI FE CYCLE COST

Proj ect Nane: QM4
Proj ect Nunber: JV8000
Installation & Location: QUM - Landfill

At.

No. : 4

Title: W xidation of Goundwater with Institutional

PR

©CeNoOhrWDE

[EnY
©

*

Control s and seni-annual Mnitoring

Capital Costs

Table A-3

Anal ysis Base Data: Dec 94

YEARS FROM ABD:

ANNUAL CCSTS

PUVP AND TREAT (UV OXI DATI ON:

W Oxidizers (electrical, H202)

Extraction Well Punps (6 - 8 hp punps)
Sanpling (Weekly, 3 sanple points @ $180/ poi nt)
Metals Filter (filter replacenment, consunabl es)

GROUNDWATER MONI TORI NG (25 WVEELLS Ca $2650/ WELL) :
Equi prent  Shi ppi ng

Sanpl i ng Equi pnent (jars, punp, generat., |abels, etc.)
Travel Expenses (Air Fare, Per Diem Rental Car, etc.)

Field Team (2-Man, 25 hrs @ $160/ hr)

Sanpl e Shi ppi ng Costs (20 Cool ers at $-/5/Cool er)
Sanpl e Anal ysis (Two Anal ytes)

Quality Assurance Report (0.5-hr per analyt @ $80/hr)
Sunmmary Report

I nvestigation Derived Waste Managenent

Admi ni stration Costs

I NSTI TUTI ONAL CONTROL:
Mai nt ai n Fenci ng

The total has been rounded up to the nearest $1, 000.

First
I ncurred

1

(S

PRRPRREPRRREPRRE

Anal ysis End Date: Dec 94
BOD for Anal ysis:
Annual Discount Rate: 0.07
Escal ati on Rate: 0.00
Tot al
Last Nunber of
I ncurred Paynents

25 25

25 25

25 25

25 25

25 25

25 25

25 25

25 25

25 25

25 25

25 25

25 25

25 25

25 25

25 25

10/ 4/ 95 10: 48

Annual
Cost on
ABD
$280, 500
$31, 368
$28, 080
$144, 869

600
$3, 700
$3, 030
$8, 000
$3, 000
$26, 250
$4, 000
$4, 640
$8, 000
$2, 500

$1, 000

SUBTOTAL P/'W
10% CONTI NGENCY
TOTAL

Di scount

Fact or

11.
11.
11.
11.

11.
11.
11.
11.
11.
11.
11.
11.
11.
11.

11.

654
654
654
654

654
654
654
654
654
654
654
654
654
654

654

Pr esent
Wrth on
ABD
$3, 268, 947
$365, 560
$327, 244
$1, 688, 297

6, 992
43,703
35, 312
93, 232
34, 962

105, 918
46, 616
54, 075
93, 232
29, 135

PP PP DD P

$ 11,654

$6, 404, 879
$640, 488
$7, 046, 000 *



Landfill
Al ternative 4

Annual Costs
Table A-3
LI FE CYCLE COsT
10/ 4/ 95 10: 54
Proj ect Nane: QM4 Anal ysis Base Data: Dec 94
Proj ect Number: JV8000 Anal ysis End Date: Dec 94
Installation & Location: QM4 - Landfill BOD for Anal ysis:
Alt. No. : 5 Annual D scount Rate: 0.07
Title: Cap Inactive Portion of Landfill, UV Oxidation of Escal ati on Rate: 0.00
G oundwater with Institutional Controls and
Sem - Annual Monitoring
(M dpoi nt) Pr esent
ONE TI ME CCSTS Years from Cost on Di scount Wrth on
LANDFI LL CAP: ABD ABD Fact or ABD
1. Earthwork (26,000 cy, 2 FT depth @$6.77,/cy) 1 $177, 000 NA $177, 000
2. Devel op/ Restore Soil Borrow Pit (4 acres) 1 $61, 000 NA $61, 000
3. Hydraseed Cap (6 acres @ $1694/ acre) 1 $11, 000 NA $11, 000
4, Gas Collection (6 wells, piping, flare, building) 1 $35, 000 NA $35, 000
I NSTI TUTI ONAL CONTRCL:
1. Fencing (2,700 LF @%$19.07/LF, plus 2 gates) 1 $54, 000 NA $54, 000
GROUNDWATER MONI TORI NG (25 WELLS @ $200/ el 1) :
1. Moni t ori ng Wrkpl an 1 $5, 000 NA $5, 000
GROUNDWATER PUMP AND TREAT ( UV OXI DATI ON)
1. Extraction Wlls (6 @23.5 If @$100/ 1f) 1 $15, 000 NA $15, 000
2. Extraction Piping (1300 If @$30/If) 1 $39, 000 NA $39, 000
3. W xidizers (180 kW systen) 1 $297, 000 NA $297, 000
4. Post W Filtration for Mtals 1 $100, 000 NA $100, 000
5. Bui | di ng (2000 sf @ $60/ sf) 1 $120, 000 NA $120, 000
6. Electrical (Controllers, switches, contracting) 1 $50, 000 NA $50, 000
7. Equi prent Install ati on (unl oadi ng, |eveling, anchoring) 1 $50, 000 NA $50, 000
8. Pl unbi ng/ M sc. (Cooling Water, Steam H202 Tank) 1 $75, 000 NA $75, 000
9. Fur nace/ Heat Exchangers 1 $3, 750 NA $3, 750
10. Pilot Scale Studies for W Treatnment 1 $150, 000 NA $150, 000
SUBTOTAL P/ W $1, 242, 750
25% | NDI RECT $310, 688
10% CONTI NGENCY $155, 344
TOTAL $1, 709, 000 *

* The total has been rounded up to the nearest $1, 000.



LI FE CYCLE COST

Proj ect Nane: QM4
Proj ect Nunber: JV8000

Landfill

Al ternative 5

Capital Costs

Annual

Table A-3

10/ 4/ 95 10: 52

Anal ysis Base Data: Dec 94
Anal ysi s End Dat e:
BOD for Anal ysis:
Di scount Rate: 0.07

Dec 94

Escal ati on Rate: 0.00

YEARS FROM ABD:

Installation & Location: QUM - Landfill
Alt. No. : 5
Title: Cap Inactive Portion of Landfill, UV Oxidation of
G oundwater with Institutional Controls and
Sem - Annual Monitoring
ANNUAL COSTS First
LANDFI LL CAP: I ncurred
1. Bl ower Power (Continuously run @ $0. 10/ kW hr) 1
2. M sc. Costs(Erosion & Punp Maint., Admn., Monitoring) 1
PUVP AND TREAT (UWV OXI DATI ON)
1. WV oxi dizers (electrical, H202) 1
2. Extraction well Punps (6 - B hp punps) 1
3. Sanpl i ng (Wekly, 3 sanple points @ $180/ poi nt) 1
4. Metals Filter (filter replacement, consunabl es) 1
GROUNDWATER MONI TORI NG (25 WELLS @ $2650/ VELL) :
1. Equi prent  Shi ppi ng 1
2. Sanpl i ng Equi prent (jars, punp, generat., |abels, etc.) 1
3. Travel Expenses (Air Fare, Per Diem Rental Car, etc.) 1
4. Field Team (2-Man, 25-hrs @ $160/ hr) 1
5. Sanpl e Shi ppi ng Costs (20 Cool ers at $75/ Cool er) 1
6. Sanmpl e Anal ysis (Two Anal ytes) 1
7. Quality Assurance Report (0.5-hr per analyt @ $180/ point) 1
8. Summary Report 1
9. I nvestigation Derived Waste Managenent 1
10. Adm ni stration Costs 1
I NSTI TUTI ONAL CONTRCL
1. Mai nt ai n Fenci ng 1

* The total has been rounded up to the nearest $1, 000.

Last

I ncurred
10
10

10
10
10
10

10
10
10
10
10
10
10
10
10
10

10

Tot al

Nurber of
Paynment s
10
10

10
10
10
10

10
10
10
10
10
10
10
10
10
10

10

Annua
Cost on D scount
ABD Fact or
$2, 000 7.024
$8, 000 7.024
$280, 500 7.024
$31, 368 7.024
$28, 080 7.024
$114, 869 7.024
600 7.024
$3, 750 7.024
$3, 030 7 .024
$8, 000 7.024
$3, 000 7.024
$26, 250 7.024
$4, 000 7.024
$4, 640 7.024
$8, 000 7.024
$2, 500 7.024
$1, 000 7.024

SUBTOTAL P/ W
10% CONTI NGENCY
TOTAL

Pr esent
Wrth on
ABD
$ 14, 048
$ 56, 192

$1, 970, 232
$ 220, 327
$ 197, 234

$1, 017, 556

4,214
26, 340
21, 283

56, 192
21,072
184, 380
28, 096
32,591
56, 192
17, 560

R R R R R e

$ 4,204

$3, 930, 534
$391, 053
$4, 324,000 *



LI FE CYCLE COST

Proj ect Nane: QM4

Proj ect Nunber: JV8000

Installation & Location: QUM - Landfill

Alt. No. : 2

Title: Institutional Controls and G oundwater Nbnitoring-
Nat ural Attenuation of G oundwater w th Sem - Annual
Monitoring and Institutional Controls

ONE TI ME COSTS
GROUND MONI TORI NG (25 WELLS @ $200/ Wl | ):
1. Moni t ori ng Wor kpl an

I NSTI TUTI ONAL CONTROL:
1. Fencing ($19.07/LF for 1600-LF and 2 Gates)

* The total has been rounded up to the nearest $1, 000.

Landfill
Alternative 5
Annual Costs
Table A-3

Anal ysis Base Data: Dec 94
Anal ysis End Date: Dec 94
BOD for Anal ysis:

Annual Discount Rate: 0.07
Escal ation Rate: 0.00

(M dpoi nt)
Years from
ABD
1

10/ 4/ 95 10: 10

Cost on D scount
ABD Fact or
$5, 000 NA
$33, 000

SUBTOTAL P/'W
25% | NDI RECT
10% CONTI NGENCY
TOTAL

Pr esent
Wrth on

ABD

$5, 000

$33, 000

$38, 000
$9, 500
$4, 750
$53, 000 *



LI FE CYCLE COST

Proj ect Nane: QM4

Proj ect Nunber: JV8000

Installation & Location: QWM - Landfill

Alt. No. : 2

Title: Institutional Control and G oundwater Mnitoring

CoNoOA~ALDNE

A
©

*

Nat ural Attenuation of Goundwater w th Sem - Annual
Monitoring and Institutional Controls

Coal Storage Yard
Alternative 2
Capital Costs

Table A-3

10/ 4/ 95 11: 06

Anal ysis Base Data: Dec 94
Anal ysis End Date: Dec 94
BOD for Anal ysis:

Annual Discount Rate: 0.07
Escal ati on Rate: 0.00

YEARS FROM ABD: Tot al Annual
ANNUAL COSTS (Semi - Annual Sanpl i ng) First Last Nunber of Cost on
GROUNDWATER MONI TORI NG (25 WELLS @ $2610/ WELL) : I ncurred I ncurred Payment s ABD
Equi prent  Shi ppi ng 1 35 35 600
Sanpl i ng Equi prent (jars, bailers, |abels, rope, etc.) 1 35 35 $2, 750
Travel Expenses (Air Fare, Per Diem Rental Car, etc-) 1 35 35 $3, 030
Field Team (2-Man, 25-hrs @ $160/ hr) 1 35 35 $8, 000
Sanpl e Shi ppi ng Costs (20 Cool ers at $75/ Cool er) 1 35 35 $3, 000
Sanmpl e Anal ysis Costs (Two Anal ytes) 1 35 35 $26, 250
Quality Assurance Report (0.5-hr per analyt @ $80/hr) 1 35 35 $4, 000
Summary Report 1 35 35 $4, 640
I nvestigation Derived Waste Managenent 1 35 35 $8, 000
Admi ni stration Costs 1 35 35 $2, 500
I NSTI TUTI ONAL CONTROL:
Mai nt ai n Fenci ng 1 35 35 $500

The total has been rounded up to the nearest $1, 000

SUBTOTAL P/ W
10% CONTI NGENCY
TOTAL

Di scount

Fact or

12.
12.
12.
12.
12.
12.
12.
12.
12.
12.

12.

948
948
948
948
948
948
948
948
948
948

948

Pr esent
Wrth on
ABD
$ 7,769
$ 35,607
$ 39,232
$101, 584
$ 38,844
$339, 885
$ 51,792
$ 60, 079
$103, 584
$ 32,370

$ 6,474

$819, 220
$81, 922
$902, 000 *



LI FE CYCLE COST

Proj ect
Proj ect

Nane: OAM4
Nurber: JV8000

Installation & Location: OM4 - Landfill

At. No.

Title:

=

3
Excavati on, Low Tenp Thermal Desorption of
Soils, with Natural Attenuation of G oundwater,
Sem - Annual Environnmental Mnitoring and
Institutional Controls

ONE TI ME COSTS

EXCAVATI ON AND BACKFI LL:
Excavation (240 tons @ $100. 00/t on)
Backfill (240 tons @ $10. 00/t on)

LOW TEMP THERVAL DESORPTION (LTTD) OF SO LS
LTTD for Soil (240 tons @ $250/t on)

GROUNDWATER MONI TORI NG (25 WELLS @ $200/ wel 1) :
Moni t ori ng Wor kpl an

I NSTI TUTI ONAL CONTROLS
No Capital Costs

* The total has been rounded up to the nearest $1, 000.

Coal Storage Yard
Alternative 2
Annual Costs
Table A-3

10/ 4/ 95 10: 17

Anal ysis Base Data: Dec 94
Anal ysis End Date: Dec 94
BOD for Analysis:

Annual D scount Rate: 0.07
Escal ati on Rate: 0.00

(M dpoi nt)
Years from Cost on D scount
ABD ABD Fact or
1 $24, 000 NA
1 $2, 400
1 $60, 000 NA
1 $5, 000 NA
1 $0 NA

SUBTOTAL P/ W
25% | NDI RECT
10% CONTI NGENCY
TOTAL

Pr esent
Wrth on
ABD
$24, 000
$2, 400

$60, 000

$5, 000

$0

$91, 400
$22, 850
$11, 425
$126, 000



Coal Storage Yard
Alternative 3
Capital Costs

Table A-3
LI FE CYCLE COST
10/ 4/ 95 10: 15
Proj ect Narme: OUM Anal ysis Base Data: Dec 94
Proj ect Number: JV8000 Anal ysis End Date: Dec 94
Installation & Location: QUM - Landfill BOD for Anal ysis:
Alt. No. : 3 Annual Discount Rate: 0.07
Title: Excavation, Low Tenp Thernal Desorption of Escal ati on Rate: 0.00
Soils, with Natural Attenuation of G oundwater,
Sem - Annual Environnental Mnitoring and
Institutional Controls
YEARS FROM ABD: Tot al Annual Present
ANNUAL CCSTS Fi rst Last Nunber of Cost on Di scount Wrth on
EXCAVATI ON: I ncurred I ncurred Payment s ABD Fact or ABD
1. No Annual Costs NA NA NA $0 NA $0
LOW TEMP THERVAL DESORPTI ON OF SO LS:
1. No Annual Costs NA NA NA $0 NA $0
GROUNDWATER MONI TORI NG (25 WELLS @ $2610/ WELL) :
1. Equi prent  Shi ppi ng 1 20 20 600 12. 409 $ 7,445
2. Sanpl i ng Equi prent (jars, bailers, |abels, rope, etc.) 1 20 20 $2, 750 12. 409 $ 34,125
3. Travel Expenses (Air Fare, Per Diem Rental Car, etc.) 1 20 20 $3, 030 12. 409 $ 37,599
4. Field Team (2-Man, 25-hrs @ $160/ hr) 1 20 20 $8, 000 12. 409 $ 99, 272
5. Sanpl e Shi ppi ng Costs (20 Cool ers at $75/ Cool er) 1 20 20 $3000 12. 409 $ 37,227
6. Sanpl e Anal ysis Costs (Two Anal ytes) 1 20 20 $26, 250 12. 409 $325, 736
7. Quality Assurance Report (0.5-hr per analyte @ $80/hr) 1 20 20 $4, 000 12. 409 $ 49, 636
8. Sunmary Report 1 20 20 $4, 640 12. 409 $ 57,578
9. I nvestigation Derived Waste Managenent 1 20 20 $8, 000 12. 409 $ 99, 272
10. Adnministration Costs 1 20 20 $2, 500 12. 409 $ 31,023
I NSTI TUTI ONAL COSTS:
1. No Annual Costs 1 NA NA $0 NA $ -
SUBTOTAL P/ W $778, 913
10% CONTI NGENCY $77, 891
TOTAL $857, 000*

* The total has been rounded up to the nearest $1, 000.



Coal Storage Yard
Alternative 3

Annual Costs
Table A-3
LI FE CYCLE COST
10/ 4/ 95 10: 25
Proj ect Nane: QM4 Anal ysis Base Data: Dec 94
Proj ect Number: JV8000 Anal ysis End Date: Dec 94
Installation & Location: QUM - Landfill BOD for Anal ysis:
Alt. No. : 4 Annual D scount Rate: 0.07
Title: Excavation, Low Tenp Thernal Desorption of Escal ati on Rate: 0.00
Soils, with U/ xidation of G oundwater,
Sem - Annual Monitoring and Institutional Controls
(M dpoi nt) Present
ONE TI ME COSTS Years from Cost on Di scount Wrth on
EXCAVATI ON AND BACKFI LL: ABD ABD Fact or ABD
1. Excavation (240 tons @ $100. 00/t on) 1 $24, 000 NA $24, 000
2. Backfill (240 tons @ $10. 00/t on) 1 $2, 400 $2, 400
LOW TEMP THERVAL DESORPTION (LTTD) OF SALS
1. LTTD for Soil (240 tons @ $250/ton) 1 $60, 000 NA $60, 000
GROUNDWATER PUMP AND TREAT (UWV OXI DATI ON)
1. Extraction Wlls (7 @30 If @$100/ 1f) 1 $21, 000 NA $21, 000
2. Extraction Piping (2625 If @$30/1f) 1 $78, 750 NA $78, 750
3. W i dizers (120 kW system 1 $125, 280 NA $125, 280
4. Post WV Filtration for Metals 1 $43, 500 NA $43, 500
5. Bui | di ng (2000 sf @ $60/ sf) 1 $120, 000 NA $120, 000
6. Electrical (Controllers, switches, contracting) 1 $50, 000 NA $50, 000
7. Equi prrent Installation (unloading, |eveling, anchoring) 1 $50, 000 NA $50, 000
8. Pl unbi ng/ M sc. (Cooling Water, Steam H202 Tank) 1 $43, 500 NA $43, 500
9. Fur nace/ Heat Exchangers 1 $3, 750 NA $3, 750
10. Pilot Scale Studies for WV Treatnment 1 $150, 000 NA $150, 000
GROUNDWATER MONI TORI NG (25 WELLS @ $200/ Wl 1) :
1. Moni t ori ng Wor kpl an 1 $5, 000 NA $5, 000
I NSTI TUTI ONAL CONTROL:
1. Fenci ng ($19.07/LF for 1600-LF and 2 Gates) 1 $33, 000 NA $33, 000
SUBTOTAL P/ W $810, 180
25% | NDI RECT $202, 545
10% CONTI NGENCY $101, 273
TOTAL $1, 114, 000 *

* The total has been rounded up to the nearest $1, 000.



Coal Storage Yard
Alternative 4
Capital Costs

10/ 18/ 95 9: 47

Table A-3
LI FE CYCLE COsST
Proj ect Nane: QM4 Anal ysis Base Data: Dec 94
Proj ect Number: JV8000 Anal ysis End Date: Dec 94
Installation & Location: QUM - Coal Storage Yard BOD for Anal ysis:
At. No. : 4 Annual D scount Rate: 0.07
Title: Excavation, Low Tenp Thernal Desorption of Escal ati on Rate: 0.00
Soils, with W xidation of Goundwater with
Sem - Annual Monitoring and Institutional Controls
YEARS FROM ABD: Tot al Annual
ANNUAL COSTS First Last Nunber of Cost on
EXCAVATI ON: I ncurred I ncurred Paynent s ABD
1. No Annual Costs NA NA NA $0
LOW TEMP THERVAL DESORPTION OF SO LS
1. No Annual Costs NA NA NA $0
PUVP AND TREAT (UWV OXI DATI ON)
1. W Oxidizers (electrical, H202, |unp) 1 8 8 $113, 100
2. Extraction Wll Punmps (7 - 8 hp punps) 1 8 8 $36, 596
3. Sanpl i ng (Weekly,, 3 sanple points @ $180/ poi nt) 1 8 8 $28, 080
4. Metals Filter (filter replacement, consumabl es) 1 8 8 $96, 027
I NSTI TUTI ONAL CONTROL:
1. Mai nt ai n Fenci ng 1 8 8 $500
GROUNDWATER MONI TORI NG SEM - ANNUAL (25 VELLS @ $2610/ WELL):
1 Equi pnent  Shi ppi ng 1 8 8 600
2. Sanpl i ng Equi prent (jars, bailers, l|abels, rope, etc.) 1 8 8 $2, 750
3. Travel Expenses (Air Fare, Per Diem Rental Car, etc.) 1 8 8 $3, 030
4. Fiel d Team (2-Man, 25-hrs @ $160/ hr) 1 8 8 $8, 000
5. Sanpl e Shi pping Costs (20 Cool ers at $75/ Cool er) 1 8 8 $3, 000
6. Sanpl e Anal ysis Costs (Two Anal ytes) 1 8 8 $26, 250
7. Quality Assurance Report (0.5-hr per anal syt @$80/hr) 1 8 8 $4, 000
8. Summary Report 1 8 8 $4, 640
9. I nvestigation Derived Waste Managenent 1 8 8 $8, 000
10. Admi ni stration Costs 1 8 8 $2, 500

SUBTOTAL P/ W
10% CONTI NGENCY
TOTAL

* The total has been rounded up to the nearest $1, 000.

D scount

Fact or

o1 o1 o1 o1 o1 oo o1 ool

NA

. 389
. 389
. 389
. 389

. 389

. 389
. 389
. 389
. 389
. 389
. 389
. 389
. 389
. 389
. 389

Pr esent
Wrth on
ABD

$0

$0

$609, 496
$197, 215
$151, 323
$517, 490

$ 2,695

$ 3,233
$14, 820
$16, 329
$43, 112
$16, 167
$141, 461
$21, 556
$25, 005
$43, 112
$13, 473

$1, 816, 487
$181, 649
$1, 999, 000 *



LI FE CYCLE COST

Proj ect Nane: QM4
Proj ect Nunber: JV8000
Installation & Location: QM4 - Landfill
At. No. : 4
Title: Excavation, Low Tenp Thernal Desorption of
Soils, with U/ xidation of G oundwater,
Sem - Annual Monitoring and Institutional Controls

ONE TI ME COSTS

EXCAVATI ON AND BACKFI LL:
1. Excavation (240 tons @ $100. 00/t on)
2. Backfill (240 tons @ $10. 00/t on)

LOW TEMP THERVAL DESORPTION (LTTD) OF sA LS
1. LTTD for Soil (240 tons @ $250/t on)

GROUNDWATER PUMP AND TREAT (UWV OXI DATI ON)
Extraction Wlls (7 @30 I f @$100/ 1f)
Extraction Piping (2625 If 0 $30/1f)

W xidizers (120 kW system

Post WV Filtration for Metals

Bui | di ng (2000 sf @ $60/ sf)

El ectrical (Controllers, switches, contracting)
Equi prent Installation (unloading, |eveling, anchoring)
Pl unbi ng/ M sc. (Cool i ng Water, Steam H202 Tank)
Fur nace/ Heat Exchangers

0. Pilot Scale Studies for WV Treat nment

Box~NoaprwhE

GROUNDWATER MONI TORI NG (25 WELLS @ $200/ Vel 1) :
1. Moni t ori ng Wor kpl an

I NSTI TUTI ONAL CONTROL:
1. Fencing ($19.07/LF for 1600-LF and 2 Gates)

* The total has been rounded up to the nearest $1, 000.

Coal Storage Yard
Alternative 4
Annual Costs

Table A-3

10/ 4/ 95 10: 25

Anal ysi s Base Data: Dec 94
Anal ysis End Date: Dec 94
BOD for Analysis:

Annual D scount Rate: 0.07
Escal ati on Rate: 0.00

(M dpoi nt)
Years from Cost on
ABD ABD
1 $24, 000
1 $2, 400

1 $60, 000

$21, 000
$78, 750
$125, 280
$43, 500
$120, 000
$50, 000
$50, 000
$43, 500

$3, 750
$150, 000

PRRPRPRRPRRERRPRR

1 $5, 000

1 $33, 000

SUBTOTAL P/ W
25% | NDI RECT
10% CONTI NGENCY
TOTAL

D scount
Fact or
NA

£E5S55555%% 3

=

=

Pr esent
Wrth on
ABD
$24, 000

$2, 400

$60, 000

$21, 000
$78, 750
$125, 280
$43, 500
$120, 000
$50, 000
$50, 000
$41, 500

$3, 750
$150, 000

$5, 000

$33, 000

$810, 180
$202, 545
$101, 273
$1, 114, 000



Coal Storage Yard
Alternative 4
Capital Costs

Table A-3
LI FE CYCLE COsT
10/ 4/ 95 10: 28
Proj ect Nane: QM4 Anal ysis Base Data: Dec 94
Proj ect Number: JV8000 Anal ysis End Date: Dec 94
Installation & Location: QM4 - Landfill BOD for Anal ysis:
Alt. No. : 5 Annual D scount Rate: 0.07
Title: Vacuum Extraction/ Stream Injection and Bi o- Escal ati on Rate: 0.00
Venting of Soils, with Natural Attenuation of
G oundwat er, with Sem - Annual Environment al
Monitoring and Institutional Controls
(M dpoi nt) Pr esent
ONE- TI ME COSTS Years from Cost on Di scount Wrth on
VES: ABD ABD Fact or ABD
1. Extraction Wlls (2 @ $2500/ ea.) 1 $5, 000 NA $5, 000
2. Injection wells (2 @%$2500/ ea.) 1 $5, 000 NA $5, 000
3. Extraction Wll Piping (150 If @$30/1f) 1 $4, 500 NA $4, 500
4, Injection Wll Piping (150 If @$30/1f) 1 $4, 500 NA $4, 500
5. Joints (10 @ $16/ ea) 1 $160 NA $160
6. Vacuum Gauges (2 @$75/ ea) 3 $150 NA $150
7. Sanpling Ports (2 @ $30/ea) 1 $60 NA $60
8. Gas Flow Meter (2 @ $300/ ea) 1 $600 NA $600
9. Extracti on Bl owers 1 $10, 500 NA $10, 500
10. I njection Blowers 1 $10, 500 NA $10, 500
11. Air/\Water Separators (1 @$2, 400/ ea) 1 $2, 400 NA $2, 400
12. Heat Exchanger (1 @ $1400/ ea) 1 $1, 400 NA $1, 400
13. Housi ng Shed (1 @ $8500/ ea) 1 $8, 500 NA $8, 500
14. Heating System (1 @ $10, 000) 1 $10, 000 NA $10, 000
15. Pilot Tests 1 $10, 000 NA $10, 000
I NSTI TUTI ONAL CONTRQOL:
1. Fencing ($19.07/LF for 1600-LF and 2 Gates) 1 $33, 000 NA $33, 000
ANNUAL GROUNDWATER MONI TORI NG (25 VEELLS @ $200/ el 1) :
1. Moni t ori ng Wor kpl an 1 $5, 000 NA $5, 000
SUBTOTAL P/ W $111, 270
25% | NDI RECT $27, 818
10% CONTI NGENCY $13, 909
TOTAL $153, 000*

* The total has been rounded up to the nearest $1, 000.



Coal Storage Yard
Alternative 5
Capital Costs

Table A-3
LI FE CYCLE COsST
10/ 4/ 95 10: 29
Proj ect Nane: QM4 Anal ysi s Base Data: Dec 94
Proj ect Number: JV8000 Anal ysis End Date: Dec 94
Installation & Location: QUM - Coal Storage Yard BOD for Anal ysis:
Alt. No. : 5 Annual Discount Rate: 0.07
Title: Vacuum Extract/Stream (VES), Biovent, with Natural Escal ati on Rate: 0.00
Attenuati on of G oundwater, Sem -Annual
Envi ronnental Monitoring and Institutional Controls
YEARS FROM ABD: Tot al Annual Pr esent

ANNUAL CCSTS First Last Nunber of Cost on Di scount Worth on

VES: I ncurred I ncurred Paynent s ABD Fact or ABD
1. Power for Blowers (20 hp @$0. 10/ kWhr, runs conti nuous) 1 3 3 $17, 520 2.6243 $45, 978
2 M sc. (Monitoring, Admin, Maintenance, etc) 1 3 3 $20, 000 2.6243 $52, 486

I NSTI TUTI ONAL CONTROL:
1. Mai nt ai n Fenci ng 1 23 23 $500 11. 272 $ 5,636

GROUNDWATER MONI TORI NG (25 VELLS @ $2610/ WELL) :
1 Equi pnent  Shi ppi ng 1 23 23 600 11. 272 $ 6,763
2. Sanpl i ng Equi pnent (jars, bailers, |abels, rope, etc.) 1 23 23 $2, 750 11. 272 $30, 998
3. Travel Expenses (Air Fare, Per Diem Rental Car, etc.) 1 23 23 $3, 030 11. 272 $34, 154
4. Field Team (2-Man, 25-hrs @ $160/ hr) 1 23 23 $8, 000 11. 272 $90, 116
5. Sanpl e Shi pping Costs (20 Cool ers at $75/ Cool er) 1 23 23 $3, 000 11. 272 $33, 816
6. Sanpl e Anal ysis Costs (Two Anal ytes) 1 23 23 $26, 250 11. 272 $295, 890
7. Quality Assurance Report (0.5-hr per analyt @ $80/hr) 1 23 23 $4, 000 11. 272 $45, 088
8. Summary Report 1 23 23 $4, 640 11. 272 $52, 302
9. I nvestigation Derived Waste Managenent 1 23 23 $8, 000 11. 272 $90, 176
10. Admi ni stration Costs 1 23 23 $2, 500 11. 272 $28, 180

SUBTOTAL P/ W $811, 643
10% CONTI NGENCY $81, 164
TOTAL $893, 000*

* The total has been rounded up to the nearest $1, 000.



LI FE CYCLE COST

Proj ect Nane: QM4
Proj ect Nunber: JV8000

I nstall at
Alt. No.

Title: Vacuum Extraction/ Stream | njection and Bi oventi ng
Soils and Air Sparging of Goundwater with
Sem - Annual Monitoring and Institutional Controls

of

ONog~ONE

PR R RRERO
grODMDE O

ONoOrONE

ion & Location: QUM - Landfill
6

ONE- TI ME COSTS

VES:

Extraction Wlls (2 @$2500/ ea.)
Injection Wlls (2 @%$2500/ ea.)
Extraction Well Piping (150 If @$30/1f)
Injection well Piping (150 If @$30/1f)
Joints (10 @$16/ ea)

Vacuum Gauges (2 @ $75/ ea)

Sanpling Ports (2 @$30/ea)

Gas Flow Meter (2 @$300/ ea)

Extracti on Bl owers

I nj ection Bl owers

Air/\Water Separators (1 @$2, 400/ ea)
Heat Exchanger (1 @ $1400/ ea)

Housi ng Shed (1 @ $8500/ ea)

Heating System (1 @ $10, 000)

Pilot Tests (1 @$10, 000)

Al R SPARA NG
Extraction Wlls (10 6 $2500/ ea.)
Injection wells (10 6 $2500/ ea.)
Extraction Well Piping (750 If @$30/1f)
Injection Wll Piping (750 If O $30/1f)
Joints (50 0 $16/ea)
Vacuum Gauges (10 9 $75/ea)
Sanpling Parts (10 9 $30/ea)
Gas Flow Meter (10 @ $300/ ea)
Extracti on Bl owers
I nj ection Bl owers
Air/water Separators (1 @$2, 400/ ea)
Heat Exchanger (1 @ $1400/ ea)
Housi ng Shed (1 @ $8500/ ea)
Heating System (1 @ $10, 000)
Pilot Tests (1@ $10, 000)

Coal Storage Yard
Alternative 5
Annual Costs

Table A-3

Anal ysis Base Data: Dec 94
Anal ysis End Date: Dec 94
BOD for Anal ysis:

Annual D scount Rate: 0.07
Escal ati on Rate: 0.00

(M dpoi nt)

Years from Cost on
ABD ABD
$5, 000
$5, 000
$4, 500
$4, 500

$160
$150
$60
$600
$10, 500
$10, 500
$2, 400
$1, 400
$8, 500
$10, 000
$10, 000

RPRRPRRPRRPREPRREPRPRRREPRRER

$25, 000
$25, 000
$22, 500
$22, 500

$900

$750

$300
$3, 000
$10, 500
$10, 500
$2, 400
$1, 400
$8, 500
$10, 000
$10, 000

PR RPRRPRRPRPRPRRPORRPRRRER

10/ 4/ 95 10: 35

D scount
Fact or

SESEE555555555553

SEES55553555555

Pr esent
Wrth on
ABD
$5, 000
$5, 000
$4, 500
$4, 500
$160
$150
$60
$600
$10, 500
$10, 500
$2, 400
$1, 400
$8, 500
$10, 000
$10, 000

$25. 000
$25, 000
$22, 500
$22, 500

$800

$750

$300
$3, 000
$10, 500
$10, 500
$2, 400
$1, 400
$8, 500
$10, 000
$10, 000



*

GROUNDWATER MONI TORI NG (25 WELLS @ $200/ Vel 1) ;
Moni t ori ng Wor kpl an

I NSTI TUTI ONAL CONTRCOL;
Fenci ng ($19.07/LF for 1600-LF and 2 Gates)

The total

has been rounded up to the nearest $1, 000.

$5, 000

$33, 000

SUBTOTAL P/ W
25% | NDI RECT
10% CONTI NGENCY
TOTAL

$5, 000

$33, 000

$264, 420
$66, 105
$33, 053

$364, 000*



Coal Storage Yard
Alternative 6
Capital Costs

Table A-3
LI FE CYCLE COsT
10/ 4/ 95 10: 35
Proj ect Nane: QM4 Anal ysis Base Data: Dec 94
Proj ect Number: JV8000 Anal ysis End Date: Dec 94
Installation & Location: QM4 - Landfill BOD for Anal ysis:
Alt. No. : 6 Annual Discount Rate: 0.07
Title: Vacuum Extraction/ Stream | njection and Bi oventi ng Escal ati on Rate: 0.00
of Soils and Air Sparging of Goundwater with
Sem - Annual Monitoring and Institutional Controls
(M dpoi nt) Pr esent
ONE- TI ME COSTS Years from Cost on Di scount Worth on
VES: ABD ABD Fact or ABD
1. Extraction Wlls (2 @$2500/ea.) 1 $5, 000 NA $5, 000
2. Injection Wlls (2 @$2500/ ea.) 1 $5, 000 NA $5, 000
3. Extraction Wll Piping (150 If @ $30/1f) 1 $4, 500 NA $4, 500
4, Injection well Piping (150 If @%$30/1f) 1 $4, 500 NA $4, 500
5. Joints (10 @$16/ ea) 1 $160 NA $160
6. Vacuum Gauges (2 @ $75/ ea) 1 $150 NA $150
7. Sanpling Ports (2 @$30/ea) 1 $60 NA $60
8. Gas Flow Meter (2 @ $300/ea) 1 $600 NA $600
9. Extracti on Bl owers 1 $10, 500 NA $10, 500
10. I njection Blowers 1 $10, 500 NA $10, 500
11. Air/Water Separators (1 @ $2, 400/ ea) 1 $2, 400 NA $2, 400
12. Heat Exchanger (1 @ $1400/ ea) 1 $1, 400 NA $1, 400
13. Housi ng Shed (1 @ $8500/ ea) 1 $8, 500 NA $8, 500
14. Heating System (1 @ $10, 000) 1 $10, 000 NA $10, 000
15. Pilot Tests (1 @$10, 000) 1 $10, 000 NA $10, 000
Al R SPARG NG
1. Extraction Wlls (10 6 $2500/ ea.) 1 $25, 000 NA $25. 000
2. Injection wells (10 6 $2500/ ea.) 1 $25, 000 NA $25, 000
3. Extraction Vel | Piping (750 If @$30/1f) 1 $22, 500 NA $22, 500
4. Injection Well Piping (750 If O $30/1f) 1 $22, 500 NA $22, 500
5. Joints (50 0 $16/ea) 1 $800 NA $800
6. Vacuum Gauges (10 9 $75/ea) 3 $750 NA $750
7. Sanpling Parts (10 9 $30/ea) 1 $300 NA $300
8. Gas Flow Meter (10 @ $300/ ea) 1 $3, 000 NA $3, 000
9. Extracti on Bl owers 1 $10, 500 NA $10, 500
10. I njection Blowers 1 $10, 500 NA $10, 500
11. Air/water Separators (1 @ $2,400/ea) 1 $2, 400 NA $2, 400
12. Heat Exchanger (1 @ $1400/ ea) 1 $1, 400 NA $1, 400
13. Housi ng Shed (1 @ $8500/ ea) 1 $8, 500 NA $8, 500
14. Heating System (1 @ $10, 000) 1 $10, 000 NA $10, 000
15. Pilot Tests (1@ $10, 000) 1 $10, 000 NA $10, 000



*

GROUNDWATER MONI TORI NG (25 VELLS @ $200/ Vel 1) ;
Moni t ori ng Wor kpl an 1

| NSTI TUTI ONAL CONTRQOL;
Fencing ($19.07/LF for 1600-LF and 2 Gates) 1

The total has been rounded up to the nearest $1, 000

$5, 000

$33, 000

SUBTOTAL P/'W
25% | NDI RECT
10% CONTI NGENCY
TOTAL

$5, 000

$33, 000

$264, 420
$66, 105
$33, 053
$364, 000 *



Coal Storage Yard
Alternative 6
Capital Costs

Table A-3
LI FE CYCLE COsST
10/ 18/ 95 9: 48
Proj ect Nane: QM4 Anal ysis Base Data: Dec 94
Proj ect Nunber: JV8000 Anal ysis End Date: Dec 94
Installation & Location: OM4 - Coal Storage Yard BOD for Anal ysis:
At. No. : 5 Annual D scount Rate: 0.07
Title: Vacuum Extract/ Stream | njection Bioventing Escal ati on Rate: 0.00
of Soils with Air Sparging of G oundwater,
Sem - Annual Mbnitoring, and Institutional Controls.
YEARS FROM ABD: Tot al Annual Present
ANNUAL COSTS First Last Nunber of Cost on Di scount Worth on
VES: I ncurred I ncurred Payment s ABD Fact or ABD
1. Power for Blowers (20 hp @%$0. 10/ kWhr, contin.) 1 9 9 $17, 520 6. 515 $114, 143
2. M sc. (Monitoring, Admn, Mintenance, etc) 1 9 9 $20, 000 6. 515 $130, 300
Al R SPARG NG
1. Power for Blower Sys. (50 hp @$0. 10/ kWhr, contin.) 1 9 9 $43, 800 6. 515 $285, 357
2. M sc. (Monitoring, Admn, Mintenance, etc) 1 9 9 $20, 000 6.515 $130, 300
GROUNDWATER MONI TORI NG (25 VELLS @ $2610/ VEELL) :
1. Equi pnent  Shi ppi ng 1 9 9 600 6. 515 $ 3,909
2. Sanpl i ng Equi prent (jars, bailers, labels, rope, etc.) 1 9 9 $2, 750 6. 515 $17, 916
3. Travel Expenses (Air Fare, Per Diem Rental Car, etc.) 1 9 9 $3, 030 6. 515 $ 19, 740
4. Field Team (2-Man, 25-hrs @ $160/ hr) 1 9 9 $8, 000 6.515 $ 52,120
5. Sanpl e Shi pping Costs (20 Cool ers at $75/ Cool er) 1 9 9 $3, 000 6.515 $ 19, 545
6. Sanpl e Anal ysis Costs (Two Anal ytes) 1 9 9 $26, 250 6. 515 $171, 019
7. Quality Assurance Report (0.5-hr per analyt @ $80/hr) 1 9 9 $4, 000 6.515 $ 26, 060
8. Summary Report 1 9 9 $4, 640 6.515 $ 30, 230
9. I nvestigation Derived Waste Managemnent 1 9 9 $8, 000 6.515 $ 52,120
10. Administration Costs 1 9 9 $2, 500 6. 515 $ 16, 288
CONSTI TUTI ONAL CONTRQL:
1. Mai nt ai n Fenci ng 1 9 9 $500 6. 515 $ 3,258
SUBTOTAL P/'W $1, 072, 305
10% CONTI NGENCY $107, 231
TOTAL $1, 180, 000 *

* The total has been rounded up to the nearest $1, 000.



